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(54)Titlc: NOVEL G PROTEIN-COUPLED RECEPTOR PROTEIN AND DNA THEREOF 
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(57) Abstract 

A novel human-derived G protein-coupled receptor protein or a peptide fragment thereof; a nucleic acid encoding this receptor protein 
and its derivative, etc. The G protein-coupled receptor protein derived from human hippocampus or the nucleic acid encoding the same and 
its derivative are usable in determining a ligand (agonist) to the above G protein-coupled receptor protein, as preventives and/or remedies for 
diseases in association with the malfunction of the above G protein-coupled receptor protein, as gene diagnostics, in screening a compound 
capable of changing the expression dose of the receptor protein or its peptide fragment, etc. 
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mm 

$—^&%(b : 3%gr< te&?£bTV>£ guanine nucleot ide-binding proteinCJUA 

gssr^ss u-fe^-se«* 5 7 \Eimnmm u^z-m&n ( 7 
tmr) tiftsns. 
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Mr^-ae*^**^* b >t =r=* b < * * u 

10 ofeo 

cDNAO|lf^ia»*Expressed Sequence Tag (EST) LVTt— 

fc^T^ha^ ^«^=£Pli5t-^^o D pibTSffl^nT^fc 0 % 
flM »©«tttt>&0 5*GaM^^^'-*eK*««^lHb, 

*©*s* (wtfcDNA) ^d-^ts^ ««Gaea*« 

25 b*u G aa**M^^-tt*©^* t * iasn " tVi * to * t " ctt * t 
ijfc^Gae*^s^^-©«***^ ffi ^^ ssnTVi *" * 



20 

PQ 



WO 00/20455 PCT/JP99/05366 

3 

fL&ZfttzM [ S.Hinuma f?/ a/. Nature, 393:272-276(1998) ; T. Sakurai et al. 
Cell. 92:573-585 (1998): J. C. Meunier et al. Nature. 377 (6549) 532-535 
(1995)] t>&&^, £tz^(DmS'PU^ZtfrbhWZfrUt&K)®BtZCt 
5 Tli&V*. 

h£fcfct7>*=T-*M OilMT^5. £S«fcU#>K#jE 
10 7 , *-©£gf£ffl£#ffi1"*;:£:fc«fctK Sl/-fe^-C?frS7^-^h* 

fc£V>. n©»£K:tt, «H:^-fc»r*7>^=f^h^7=f^hO 
ft-5£ttTte<, Klz-fey^-ae^^^rt (££«&£#£©»§§) ^© 

SA^, ^l/-fe7°5'-5ie^H^T^7>5 1 ii>7.rao#AHcfc ; 6» 3tf5T 

©ae^tt. Mi/-fe7^-©^fg^^^-^-r^^a©^i^/^^^ir^ 
25 5S9§©hi* 

geR^fctt^OfiS^^H^^-HI-S^U^^U^H (DNA, RN 
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AS«fctf*n*0tt*#) S^rr^U*^*^ (DN A> RN A4ock 

fc*«<fc** (7>^b- 7=f=^M **tfU#> 
tttimSI^ degenerated PCRfcfc*oTf&*bfc 

□-H-racDNASJiHiu ^o^raEflstftf^s^fci^fc- * 
®«tjiasioG«aK^a^^-»fi*" c ** :::fcS * BUfc - * 5E9i 

(2) E9«W: iT«to*n*7Sy«EWt»»K:n-075y«EW 
*«E90M: 2T»3nS75y*E*!TCfc*t9E (1) E*©Gaa**ft 
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(3) mm (i) E«oGges*ssu-fe^-saeosB^y^H^ifc 

(4) MB (1) IBicCDGgeM^Ml/-tr7 0 ^-MeM^=i-H1-^^S@S 

5 (5) DNA-?£>3fif3 (4) U 5? * Vtt b\ 

(6) @E?'J#^: 3£fcteiE?iJ#-t : 4 T^£ft5^SIB^£^T3MfB (4) 

(7) tuffi (4) gsiio^u^^u^h'^WTsaiife^^^-, 

(8) MfB (7) fBicOm^^^^-T^M^^^^M^^. 

10 (9) h9IB (8) fH«0JBfli£&#£i«U B&fB (1) fB*ctf>GgaStf£& 
§!l^:/*-gajtfc^ti:L&3;L<t£#f££;rsirSB (1) IBi£<DGlta 

(1 0) huIB (1) IBmoGgaS^Ml/-fe^-gSS : bb<ttMIB (3) 

15 (11) BufB (1) !2«©Gge!!*®S^-fe^-SeS©">^I^SS: 
TStt-fffS+Sl^TSSBaiH (1 0) IBfcOSitfk 
(12) fjIB (10) fE«0ffi#£^TUTfc5&»rig» 
(1 3) b5IH (1) IBmwGge®^Ml/-ti-7 ? ^-gaK : fot<{itfj|B (30 
IBftoaB^^KSfctt^O^&ffl^S^tlCiO^n-pSiflB (1) IB 
20 iK©GgSM^Ml/-fe7 0 ^-gfiK^fc^cD^{^-r^ U #> h\ 

(14) filB (-1 3) I2»OGgaS*SSU"fe7 , ^-gaROU^>H^ 

(1 5) ffIB (1) |B^(DG^a^SMl/-fe7°^-geM 5 fot<«HuIB (3) 

25 GMSS*^ill/±:7 0 ^-gaM^fe^CDm^-r5U^>H©^^ 
(1 6) UfB (1) |B©OGgaS^Ml<-fe7^-^aM ; bb<«HGSB (3) 
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d7) me (i) i3*©G£aK*asn:^-ae»*>^< ttWE (3) 
mam*-?? n t t-r* u h ^wc 

(i) iattoGseK*iss^^-se**fctt-t«>*^©^ tt?£a5ft 

(1 8) WIB (1 6) E*©^^U-=>^*fc«WE (1 7) 

^ u -->^ffl+-;h*ffl^T#e>n'5*. u#>H£ME (i) e«©g5 
d9) me (i 6) moz? >)-=.> (i 7) mo* 

(20) ME (4) E*©#U?^^Ht/W^hU>i;x>hte*frT 

(2 1) ME (4) ia«o*u^^u*^Hi«*w^*aiE^^©- 

(2 2) ME (4) wmQXV********** 0 ^**"*^** 

. ^tsme (i) E*©G»a«*aa^^--»fiK© mRNA<Z)S * 

m ■ ■ 

(2 3) ME (1 0) EIROtltfrSffll^-tWt*^*^ (1) |MW 
(24) ME (2 2) SfcttWSB (2 3) VM0>%MX&*m»*Z£*K* 

5 (2 5) me (2 2) m.<D*xfi&zm>*ztzG*£T** m <n 

(2 6) ME (2 3) EftOJfe«tttfflV^HitW»tr*. MWfc* 
tfSME (1) BlOGlM*Sa^-WM^«^* 



WO 00/20455 PCT/JP99/05366 

7 

5 (2 8) ffiiB (2 6) fBfc(DX£U-->^&£^T#£n-5 3, *I 
KfcVtSttlB (l) IBmcDGgaM^i!ll/'t:7 0 ^-MaM»?:^b$-&^{b 

(2 9) (DIB?iJ##: 1 TSt)$nS7 SygEBE^ @2?'J#-*t : 1 

10 T^t>$nS7^yKBE^J4 , ©l*fc»2ffl^± (#£L<«, l~3 0<@g 

^ym^^tfe7symE^j, (Dia^#^: iT^t>$n^7^yM@5^Ji; 
mm. t£t>\zft&L<\mm u~5<@) ) <&75y&a*ttinbfc75y®SB 

15 ?!U (DE?iJ#^ : lT^fc>£n37^yi$B^J*m£fcte2^± (£?£b 

p (i~5®) ) (D7^ym^tno7^ymTS^nfc75ymi5^ £fc 

tt®^-ne>*ffl*'&t)ii:fc7^ySE^J^W-r5SaHTfe4.±fB (1) IB 

20 (3 0) ±ffi (1) fB^OGgeS^SMHr7^-MaK : bt<«^<7)^ 
fctt±IB (3) fBicC£g&#^7°^Ft>L<te J e<7)&^ fc*Mt£«5 £ £J£tt£ 
"&5^tSiRp*t*r^±tE (1 5) iB«©U#>h*0fc£^ 
(3 1) U#>F#flAfc£7>**x>->>\ #>^->X 3 

25 ^"tf^H, 7°UX /W^U>r>X t+yhy>, PACAP, -fe* 

X .^;i/*=f>, ^J^h->, 7FU^ya'J>, VTh**f X GH 
RH, CRF, ACTH, GRP. PTH, VIP (A*777tV7* < >t 
Xj^t^ #U^7°^F) , VThX^X F-/t5X tf'JX 75 
UX ^y^>, CGRP (*;i/vh->v->'Jl/-x^^ H^fH) , 
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7 - A>x yKW-UX afcitftf-^flO (chemokine) (09*. tf, 
IL-8, GROa, GRO/3, GROr> NAP-2, ENA-78, PF 
4, IPlCh GCP-2, MCP-1> HC14, MCP-3, 1 - 3 0 9, 
MlPla, MIP-1/3, RANTESfc£) > X>H"fe>J>. X>xD^ 

* 7** K £ fc 5 x >T & % ±!B ( 3 0 ) Eft© U # > F ©ft«m 
(3 2) (i) ±E (l) K«©GSeK*ttSH:^*-2S**> u<tt ^ 
©*£fctt±K'<3) Eft©^^^^*** 0 *^ U#>t^£& 

Ms*fc«*^ (ii) ±12 (i) c*©"GaeK*asn:^-«s«t) 

L<tt*©Msfctt±E (2) EftOW^-^FfclXtt*©*^ "J#> 
IB (16) Eft©*# 

(33) (i) amutu*f>i<*±e (i) EftoGafiHassn^* 
-aeK%>b<tt*©«fctt±ia (3) e«©»^:^*>l 

!Htt©GaeK*ttSu-fe^--aeK , b^<tt*©***:**± E (3) IBi * 
o±e (i) fB®©Gae^£Mi/-fe^-aamfeb<^©^^^«± 

^t*w®t~$^)fi>vt±^ (l.) iB«©G»eK««av-t^-* 

em^fe^©^^©^ft^^^^^^°^^ fc ^ <D ^ <7)z ^ ,J '" :1> 

(3 4) (i) Wlfc-J^>FUB (1) E*©G5eK*ttS^^ 

k»^**±e ci) E«©GaeK*cftsu-fe^^-«BK^rr5«B 
*u jtRr«::tti«»i-r*u*>i < t±E (i) E«©Gae«*«ffl 
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(3 5) (i) *«tfcU^>HS:±E -(1) B»OGia»*fiaiVt^ 

H*<k^a*-ft^«i*±iE (i) iB»©Gges*sMu-b^-geK^ 

(3 6) (i) **l,fc>J#>K*±IB (8) EtO»WE»#***t5u 
tl;<i;o TK® K^SI#oaBJ!aK^5B^ U £ G g S St 7'* -a S ft 
K:£ftfe$1tfc»&£* (ii) «»bjej#>F:fe«kimifc<b£&&±I2 (8) 

U#>F£±ffi (1) iE»oGses*&s!i^-fe^-sass 

(37) (i) ±12 (i) Ei£©Gses*asv-fe^-^ea*fctt-?-o 
*&flittfl2-r*fl:^**±ia (i) tzn<DGw&nm9imuiL7°?-wBnz 

M-r*«B»fcSHBS*fc«^i:. (ii) ±13 (1) E*0GMK#«Sll<' 
^^^-aa»*fctt^-©ffiSSttfl:'rsfl:^*«k^tt»{b^S:±IE( l ) 

iB«oGaeKftasuii^-sa«s^wr*»flafc«tt$^fc*^t* 
GaaHftss^-fe^-aeKSr^tfciiffliia^jaffi&srsa^L,. it« 
■rsc;ts»«trsu^>Ht±fB (i) «a«a)Gas«*ftsn:^- 

'aeK*fctt^<z>mto^i4^b$^5^b^*fett j e©*s©^^ , J-- 

(3 8) ±12 u)'uwLQGW&n&®mutt*-w&ntt\**<D&zm 

ttfbT*<bfc**±ie (8) IB*©»KIEift#**«-r5C:i:^J:^TK»K 

!Eift#©aBiiaBtic»sbfcGaeH*sMui:^-aeK^att$^fc«^ 
±te (i) E«oGaea«ta:a!^-fe^-»e^*fctt*®**sttfl: 
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(39) ±e (i) E*©Gaa««ttai/-fe^-»e**sttfl:i-*^ 

>, A*77°l-yvX X PACAP. -fe^l^PX ***=fX 

^;V->K-X THW/^'JX VTbX^X GHRH, CRF, A 
Cm GRP. PTH> VIP 7 ^>^^^ ^ 

*^F) > VThX^X hWUX ^U>> 7^UX T^i^X 
X CGRP (^^^U^^^P) • D ^ HJX 

y^fJX a *.fctf0-«:fr^> (cheiokine) IL-8, G 

ROa, GRO/3, GROr. NAP-2. ENA-7 8. P F 4\ IP10; 
GGP-2. MCP-L HC14. MCP-3. 1 - 3 0 9, MI PI a. 
MIP-10, R ANTE SfcE) * X>FilU>. X>xD#XHJ>> t 

fcti^^T^Jiie (3 7) Sfctt (3 8) iB«ox^u-x>^m 
(4 0) _hfS (3 2) ~ (3 9) mnZtV-^***™** 1 *** U 
#>t^±IS (1) WOGIM^^-W**^*^ 

5 (4 1) ±E (3 2) ~±E (3 9) E*©X* »J ~X>^T#?>n? 

u#>t^-UE (i) m<DGmBmmmu±y^-^mr^(DUt 
(4 2) ±ia (i) E«oG«aK*asm7 r ^-seK^* 1 " 5,l,,a * 
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(43) ±e (i) nm.(DGmiBnmmu-t^^-w^n^^r^mm<D 

(4 4) ±12 (8) Um<DBmU&fc*%^t%Zt\Z£-DTWimM&Wkte<D 

5±f2 (17) td,M<D7,t V-->!fm*v K 
(4 5) ±12 (4 2) ~ (4 4) V-->>?m*v h£ffll>T#£ 

n5£> u#>F£±f2 (i) im(DGWBm&'&mi'-t7°?--WBM%tz\$ 

(4 6) ±12 (4 2) ~ (4 4) f2i£CD7^ h£fflVVC#£ 
n^§, U#>F£:±f2 (1) l2«<Z)GMeK*t5Ml/-fe7 0 ^-^eK^fc« 

(47) ±12 do) %m<Dtjifat. ±ib (i) mm<DGm&mm9imuiL7° 
5^t^m^-r§±f2 (i) QGm&m#'&mut-?5>-m&Mhi,<\z± 

12 (3) f2m<DgB#^7 , ^F£fc&^0&<2£*&* 

(4 8) ±12 (io) mnotfiWt, &&m&&zs%mti£tifr±.f£, (i) ia 
m(DG^B%mmv±-y°^-mB%h l < »±ib ( 3 ) f2ifc<z>g&#^7°^ h 

&ffi#£££Lfc£^<fc£nfc±IE (1) 
f2Sfe©GgSK^^l/-fe7 p ^-MaS : bb<^±f2 (3) Em©^^^ 
H^ittt^©ffiOi«^£Jffl^T5C:t^«t1"5tt^ I * , «)±IB (1) 12© 
0G£BK#$SMz:7*-SeRt>lXtt±E (3) EfcOffl^^F* 

(4 9) tt&ft£&ft:±CT8MI:bfc±iE (10) IB«©tfiflc*J:^fiM(Mb$ 

nfe±i2 (io) mm<DtRWt^m^^^^mmmzKJt^^rz(D^. 
imw±(Dmm\(Dm^m^^z\t^^tt^^m^(D±w, (D 12 

m©GMe«*^Ml/-fey^-SSM : bb<»±l2 (3) tmoUft^T'^P 
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l/-t^-geK<i:MAS(D7^ymiE^JO^IWl'tiit^^"9 w o H*K i»# 
*f6WGge«*KSH:^^-2e^ TS*«MAS075yiffl5«IS*-r. 

t*«£#**) ^ e*** : i-c*fc*n*7syRia2W«-fei.<tt 

K 5^, WX* **** ^ WX *>*s> 

mbiisu «*»fiu *U7»». mmzn^ 
*?a«l 7>y;w\>x*uau nmm, pvzm®. m*m 

Bin, ff+* **> * 

**n&* ajMnifiu m 

fcm 3M* 'M* **** fflfflS1, Mm M 

m) . mm. ts#. w. »au rau 

n* a* b** ,m) * WIL 

urn «r». ***** »*u wat ^ 
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5 £tl5« 

*fgiJll©E?!l#4§- : lT^:b£n57S/KE^J<fc^HWf;:E-©7£>>& 
/&E^J£^KW£I^— ®75y|6E?!l£WU 1E?'J#^-: lT^fc>£n*7 

©fiH4#H« (09* 8)0. 01-lOOft, »*L<tt#5l0. 5~2 0&> ck 
9$?"£L<tt&0. 5~2{£) nn&®i£tt©§£ 

<m-iofflm (i~5ti) ) ®7$./m*x£. 

25 UfcTSyKE^L ©E?'J#^t : 1 T^t5$n^>7S J 1 £fcte2fll 
EU «fSL<tt, 1~3 0<®1£, .fcOfrSLOil-lOflg*. 

#£b<teM (1-5©) ) 07*ygtt*#JnLfc7£yiSE?y. ®E?'J# 
. *§■: lTtb$n^)7^y^J4 1 ©lS^2M± (ff£U<te> 1~3 
0©gg, «fc9#£L<«l~l 0{i^2b££?£U<teM(l~5{@)) 
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07 a j mm<D7$ j m-cm* nfc7 s ; m&i *fcfc@*n * *a* 

5g93©Mi:^-*>W*&' Cfcflffffl**^*^* (-COOH) 
*fctt*;W#*->V-M»COO-) T**#. C**#75K (-CONH 

,) sfcttxx7;v (-coor) ^otuk 

" ^TXXx^fctt^R^T^ x ^ n-7°Ob" 

D^>^;k 5/^p^'>^f©c,..->^o7JV*;w*. mm* 
bra. «fy^.tf±cbfcc*«iox^T^^ffl^e»ns. 

N5W©^^*X>»»075y**««» ***** 

cd> #^©7^M©«-ttf)mmS ~ 0H * ~ SH ' 7aySs 
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^7**-ge»fc£*VB^e>n*. 

J&^«« (Hydrophilic) ffitiL) XhZ> t^^ntz^^ttS^^ 

FT**. iBMctt (Hydrophobic) BBfiSr-fif^tT^^ Ffc|Wl1§tCffl 

*§£W(DUft^7?- ^(DT^/mcomt, tmhtt&wa u±:y°?-m& 
ck off £t< « i o oiaioy^yra^tts^^ f bv*. 

£L<\m7 0%£A±» £0ff£b<tefctJ8 0%J£A±> 2£Kff£b<fcM39 

o%ua±, *t)$f^u<«*tJ9 5%j^±(D^iwi't±^wr^7^ym@E^j^7K-rc 

&tz, if^mU^y'^- Fte, ±IE7S 7 ^iBW© 1 £fcte2fll£A± (ff 
£b<&, l~10i@gg, £b£ffi;L<tetSrtH (l~5ii) ) <D7^y& 

#fc&u sfctts ^©7ay^E^Jtci^fett2ii^± (ff£L<&, i~ 

2 0<Igg, <£Dff£L<tel<-l OiSlig. $bKff£b<te«! (1-5 

*5g^©ffl^7 , 5 i Fttc*ai3&ia#*;i/^->^ai (-cooh) 



5 
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fcfctt****^-!* ("COO-) T^^ WELfc*3Mi®*>'<* 
R©rt<, (~CONH 2 ) SfcttX*:r» (-COOR) 

£/- ^^(Z)^^7^H^C*^®S*;^V^S (-COOH) 
Oit<, C»7SF (-CONHJ *fcttx*5^ (-COOR) T 

t ^*^««* 6lttt ^ k ^^^^^^ 
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yv)V7)vn-)vmm. 4-/^;^>xt:Fu;i/7a>mfli, pampas, 4- 

5 kFD + >'^^^5 1 ^7xz:;U7-b:h7= H/.^U^ *'J7*'J;i/7 5 
Hffili, 4- (2 , ,4'-v^h^'>7x-;i/-bFn + ">^5 1 ;W 7i;^->ft 
j|g. 4- (2*. A'-V* h^">7x-;U-Fmoc7 5Vx5 1 ;U) 7x^->ii^ 

£CD£"5&®JJI£J3^ a-7^/Si:{l'JiIS^S 

^^HitUTH DCC, y'-^V^o^J^^SH, N-X^JP- 
«k^S^b{I^7-fe5{^P$iJ^ra HOBt, H00Bt)££'bK:ft«75 

te\ N, N-zy^)Vts)VA7S. h\ N, N- V*?)V7-t h7S H, 
25 WtfD'J F>ft£0K75 HIS. ^b^^U>, ^na^M^t'OAD^ 

Xfc0tffc7k*£, hU7^ox^y-;u^^(D7;V3-";i'^ v*^*^ 
at'Oi-f^: 7-thxh'j;K 7*nk°^-xhU;^^^xh'JJ^, m 
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7-t^;k 7*cK;k *Jl^Jk 2-rhn7i-W^x-Jk ->*7x 
*;w#*'>^*tt» 7;Mr*x;WWfc 

u<^«7;wi/xxx;wi:) 7^^^xxx;Wb 

- ;k t F y V Fft > h F7vF ffcfc £ K: «k o T«HT * - 1 tfT * 5 . 

5. x-xJWbUll-^SiitT^ ^>vJ^.T-h7t:F 

^D$/>07i;-JHt*K»0««ltlTti t W7L\£> bzu ci 2 -bzk 
2--bD^>v;k Br-Z, ^-yt'J-ym^l^b^, 
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2. 3, 6-HJ ;* 3^1^ ;U*XJk DNP, ^vJl/^v^Wk Bum, Boc, 

-Jk A 0 7-hO7xy-;k HONB, N-t KD*->*£ *>5 h\ N-tFD^v 
HOBt) tOI^fJW fc£j&*EV>e>ft5. H£#®75 ^SOiS 

>X)l*>m. h'J7MD/^>XJl/*>l, HJ-TJM-na&fcfcwa;: 

-y-jk 7i;-jk w-v-jw ***i^/-;k /^^u 1 /-^ 
v^^jutji^^ h\ i.4-7^>v^-;k i.2-x*>^*-;i,&£<z>«fc 

mm t uxffl ^ e>ns2. 4-^- h □ 7 izjn«5 : t7 x y -jnasc £ o e& 
20 ££n> hU7°b7 7>(7)i'>H-;i'^g<tUTffl^'=>n^^;i/$;i/S^± 

E©1. 2-x*>v^-;k 1. 4-7^>v5 1 ^-;U^<i:0#ST^5aSt3 e k 
SKI^C, ^TKK^hU^A^fft. #7> ; EX7/ e Ci:(CJ:^7;P*U 

^7^H (*>WSt) !^7^h*£jiON* 



PCT/JP99/05366 

WO 00/20455 

20 

is ffiisa*. ««^©ufnfcJ:oTt,A^. -rftto-fe. *»«©*>" 

20 ®M. Bodanszky M. A. OndettU 7 (Peptide 

Synthesis), Interscience Publishers, New York (1966*9 
©Schroeder^tfLuebke, if ^MThe Peptide), Academic Press, New 

York (196559 
(19774?) 



WO 00/20455 PCT/JP99/05366 

21 

5 tz*mw(Du j £7°?- : mBn$:^--\ t -Tz>iM.mmFi (dna^hrna^ b 

U^U^FtbTWU *^Bj(Dl/-fe7°^-geK^n- KT5DNA> m 
RNA^ORNATfeO, 2*j|T*oTt), — sM&T&oTtJ:^. — #11 
<D*l£te, -*$IDNA, -#flRNA£7cteDNA : RNACD/Vf 7*D 7 K 
10 T*>ifcl/>. -fe>XiM (EP-^ 3-H«) T*oTt), 7>3=- 

-fe>7JI (gP^, #Z1-Fm) TfcoTt>«ktr>. 

7ADNA7i'^7 l J-« WEbJtam!a-ia»S*©cDNA, MfBbfctt- 
IW(DcDNA7-f^7'J- ^DNAC^fnTfeJ;^. 7-f7*5U 
15 -H&JBf /^T'Jt77-y, 7°7X$ h\ 37$ h\ 77 

-y5 Kfc£V>-rnT&oTfc«kV>. MIS U/t*Hfl& • &iU 0 total RN 
AtfcttmRN A®#£W»Lfcfctf>£JflUTa8SReverse Transcriptase 
Polymerase Chain Reaction (OT, RT-P C R&£B§ffcf 3) fc£oT*IMB. 
-f5;i£fcT#3o 

- 20 ^teWtlte, ^BjcDlz-fe^-MS^^ri-HT^DNAtbTtt, #1* 
&\ E?iJ#^§: 3 £fcteiE?'J#^ : 4T^to$ns^SiB5>J2:^^rrSDNA, 
£fc»BE?y#-5§- : 3 £/zteE^J#^§ :. 4T^b£n5J£gE#!«i:/vf * h 'J > 
yx>h fc&ttTT/ W 7* U *V XT 5&SE?iJ £ W U 9i© U-fe 7°^ - 

25 &£) ^Wt-^l/Hfey^-^eS^^-KT^DNAT^tltt'HnrofeCDTt) 

E?'J#^: 3£fc«EJ'JiHI: 4T£fc£n*&SE^J£A^7*U^-fXT 
#5DNAtbTtt v m«» E^J#^: 3 SfcttEfllS^ : 4T^b$n§ 
«SE?J£:*?J7 0EU:. #£b<tt*S8 £D£?3;b<teilU9 0 
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tl/+a7- (Molecular Cloning) 2nd (J. Sambrooket 

al., Cold Spring Harbor Lab. Press. 1989) £ffi*0#i£fc£fc«EoTfTfc 

OmM, $f^b<rai9~2 0mMT> fflflE#tt5 0-7 O^, *?£L<« 
ft 6 0-6 5-C0*tt**-r. «r£, thUWM^l 9mMTiSI^ 

E?>J#^ : lTat)$nS7a < /lfcE5!l*^*t-Sl/-fe^ 
*-£SK£:3-F1-SDNA£:LTtt» E*«J## : 3T*bSn*ttSE?iJ 

DN A tffiliW&aiM^I^-fflS^^UT^S^U * * F fctt, TIB 
<D*f6M©.»^^ FT3DN ASfl$t5fcWBa< . RN A 

Bas-rs^to-Tt^T^^^ -^u.^i^^ (mm) ^o-> 

A©«*Eyjfliac:*^^Ktrb, ^*b5 « tfc#u ^ f m 
«) GfiSR^ssu-fe^-asjtae^RNAt/w^'J/'rx-r 
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figfcsnaffi^fc&fc^^K (sa») ©7syifc£®flr#&LTv>s. gm 

7^7- Utf-K 5' «fi#f81Rgi*ft #»J^5=-HffliRKJ&3 FX 
3-HfiS«, ORFfSlRHl&nFX 3' m#mmM®. 3' mA'U>Hp- 
AI^> £tf3' «|'\7fc:>^-7 r tt?FSb^^*fi« ( i:LTaWL/"5S*V 

15 5 5. 

- «&U Ig^aT-«DNA^RNA4 , {l£iiJ$n^ckf>^S^^7U^ 
^bll 2*IIDNA, .l$j|DNA,- 2*§IRNA, 1*IRNA« 
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X**-K frXtfHJXXT^k *7^7ix-K :&;Wt;*-h&£) 
5 K *X*D':^tfX-hfc£) ^n-Dh(D, m7L\$g.&%. {-zzvj-^ 

io wbtto^K^a s^rrsfe®. 7;^;wta!i*^rr5'bo» fcttsn 

20 ^^(D7>^-fe>7,-^U?^l^^H ^ RN As DNA,' i6 

SV>tt&»2nfc&E (RNA, DNA) TfcSo «Ettr$nfeSKO^#«»J^ 

7^ f^u utis h*7s Fo^^s^itw^co^tf e>n^^\ ^ 

iabT«E»ttaR»»T?ft*<»&^*°'* f!l ^ tf L Kawakamietal., 
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PharmTech Japan. Vol. 8, pp.247, 1992; Vol. 8. pp.395, 1992; S. T. Crooke 
et al. ed., Antisense Research and Applications, CRC Press, 1993 7^<Jf{C 

>j;i^oni3fc;M-K #£tfe>n*. .dSLjfcfctfJWu 

o3* asanas* mzttmz^zzttfX'Z, mM. ^rt^^i/^- 

-fe\ RNa s efcE®yL&\s7-tt&Z^£!M^zrzib<Dh®tmtfz> 

#f§0J3 (D^m^.7°^ H * 3 - FT 3 D N A £ b T MSi L <Z>SB# 

fc«fcV>. ^rVADNA. ^rVADNA^'f^U- H8fBLfc8M&. • ffl 

^*OcDNA,. fj|2Lfe«-ia^S*©cDNA^<y7U-, ^J£D 
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Transcriptase Polymerase Chain Reaction (£TF> RT-PCRfcfc*»TS) 
0«»ME5«ISWr5DNA, Sfctt (2) E*»* : 3£fcttE*!l#*: 

@B^J#^: 3*fcttE^J«: 4T?Sto*nstt»E5"J/W^U^XT# 
SDNAtUTtt, «*.«, K?'J#^: 3 SfcttE*J#* : 4T*fc>Sn*a[ 
*E*Jfc»7 0Xtt±. #Sb<tttt8 0X6U:» ,fcD#£L<tt»9 0%& 

*-BS*i:l&E1-*>. HI-SDN A©^a-n>^0¥atb 

*5swo.m^-eeK©a»*»E5«sw-r5^DNA^7-r-7 

DNA**»l«©^^--»eK®-»** Vitt ^ ,R, ** :3 " H " r * DNA 

£ D-->^ (Molecular Cloning) 2nd (J. Sambrook et al. , Cold 
Spring Harbor Lab, Press, l989)'jcE«©^fefK:fi£oTfT&5^t*«T, 

DN A0*SE9J<D£ft». K «**.«. Mutan™-G (tt) ) » 

Mutan™-K (#) ) ft^ffl^T, Gupped duplexfe*Kunkeli£fc£0 



WO 00/20455 PCT/JP99/05366 

27 

d7P-><b$nfcH:^-gaKS:ii-K-r-5DNAtteWtCJ:0-tO* - 

-tzz.ttfi'vgZo ^dna^©5' mm\znmrmh^ k>£ltoat 

G£*rU'£fc3' *S8fliJ^tt»IRi^±3 K>ilTOTAA, TGAtfdi 
m &£fi£D NAT y 7°^ - Srffl ^TttinT £ d £ 1> T # § . 
y^-gaS*3-HTSDNA^6»iWi:T*DNA8fffrS:«It)aiL, (P) 

KDNA^^^^fg^^^-^oyat-^-^Taticaje-rs^iit 

10 iDfiig-rs^^T^S. 

^^-tbTll ^ffiii*0^7^S H (09, pBR 3 2 2, pBR3 
2 5, pUC 1 2, pUC 1 3) , ttMfi*©^7XS H (R PUB 1 1 
0, pTP5, pC19 4) , SSifcT^XSK (09, pSH19, pSH 
15) , A77-yJiW^T'J^7 7-^ l^Ptf-OUX, V2i/-T 

is A^iO^<;i/^«c^oft«Ki^<;u^^£©flfi» pA1-il p 

XTL pRc/CMV, pRc/RSV, pcDNAI/Neo4f» 

20 £?fi<hLTffl^3iJ£te> SRa^ot-^-, S V 4 0 yp^E-*-, L 
TR7'Ot-^- CMVyot-^- HS V-TK7°P^-*-&£Wtf 

SlU. f±*ix-yx'Jk7IlT*5«^i trp^-^- lac 
25 r-ecA^n^- AP L 7'D : £-^- lPP^'qt- 

i§±#/wu;*«ffiT*a*£te, spoiynt-^-, sp 

H0 5 7*n^-^-, PGKT'Pt-^-, GAP7 p O ; E-^- ADH7°P 
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SV40O r i fcKfcT**** 1 **) fttm^^^^^ :i 

hf TtmmzM^z) ^vM^-fe-^ cmtx) »] , 

is>mmfe? (&T. Neo'«»t5«^*5. G4 18Wtt) *** 
Stf&n*. tft. CHO (dhf r") «fflUTdhfrSmi^ 

MF a • v^JHSE^ SUC 2 • ->^WJ^^ « 

Xvx'J t7M«CD^JibT^X->xUb7-=iU (Escherichiacoli) 

K 1 2 • DH1 G7'D->-v>^X *7 • If • ^ss+K ' 7*xS- • * 
y.^lVMX-ty-f^-IXX- (Proc. Natl. Acad. Sci.US 
A) , 6 0i, 1 6 0 (1 9 6 8)] . JM10 3 C**-f • 7->?X • 

UU-'-^. (Nucleic Acids Research) , 9#, 3 0 9 (1.9 8 1)]. JA2 
2 1 C^-^-^-^^^-'^^* 0 ^" (Journal of Molecular 
Biology) ] , .1 2 -0*. 5 1 7 (1 9 7 8)] , HB 10 1 C**-** - 
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tl/+a7--/HtDy- 4 1#, 4 5 9 (1 9 6 9)], C6 0 0 (yi 
*t<< yZ'Z (Genetics) , 3 9#, 44 0 (1 9 5 4)3 ftM^btl^. 

/^)V7,mWtLX\i. M7L\f* /WX'X7'fJl/7, (Bacillus subtil is) 
■MI 1 1 4 (y->, 2 4#, 2 5 5 (1 9 8 3)] , 2 0 7 - 2 1 
5 ;i/ • :t7* • U— (Journal of Biochemistry) , 9 5#, 87(1 

9 8 4)] .feM^btl^. 

BMtLTfc, Ity* -feHf->X (Saccharomyces 

cerevisiae) AH2 2, AH22R~, NA87-11A. DKD — 5 D, 2 
OB-12, vv/U'yftO'^'f "feX (Schizosaccharomyces pombe) N 

10 CYC19 13, NCYC2 0 3.6, tf^7 AX h U X ' (Pichia pastor is) 

S3fc8cffciHHJI& (Spodoptera frugiperda cell ; S f£fflfi£) , Trichoplusia ni 
CD^jjli&cDMG 1 aHlfiU 'Trichoplusia ni O0Pfi*OHigh Five™ *fflJ]£> 
15 MaBestrabrassicaeS3j5©fflfla*fcilEstigBenaacreai*0*fflflS^:£*<fflV^ 
#<;i/*J&*BmNPV0«£te» S**^b8mia (BombyxmoriN; Bm 
N»M!&> fc£**fflV>5tt£. »S f mmtLXU, S f 9»! (ATCC 

CRL1711) , S f 2 imm («±» Vaughn, J. L. (In Vivo) , 13. 

213-217, (1977)) &£jW8V>&n*.-- 

- (Nature) , 3 1 5i, 5 9 2(1 9 8 5)] . 

iMBJ&tUTkL 1tJl/»COS-7, Vero.-^Wx-XAA 

X^-fflCHO (OT, CHO,»S<i:H§fE) , d h f r ae^fcJl^W- 
-XAAX^-llCHO (WT, CHO (dhf r") «<hiB§f3) , T<7 
25 XL«, 7^7AtT-20, T«77^XO-Tl0I£, 7«>/hGH3, fc h 

x->xUt7KM^KteSti"5tctt, Ala.**, -ju^-vyy* - *y'- 

■tf • tvatJV • 7*t5- • • ^l>y-fX • *V • If • a-XXX 

- (Proc. Natl. Acad. Sci. USA), 6 9#, 2 1 1 0 (1 9 7 2)^y-> 



WO 00/20455 PCT/JP99/05366 

30 

(Gene), I7i, 1 0 7 (1 9 8 2)t3.£\Z.VMG>1jfc£ft?XW£5 Zttf 

vxT>7^* yi7>f^;W (Molecular & General Genetics) , 1 6 8#, 
1 1 1 (1 9 7 9)^Hill2Sc0^^^oTtffe-5-t^T^^c 

HftS^JHEft-rs ttt^TLtf. * ^ VX-T >-X>lM ^Dy- (Methods 
inEnzymology), 1 9 41,1 8 2- 1 8 7 (1 9 9 1) ^ny-y>^- 

• if • * T^x^- • ' U-f X>W X ' • -if • 

XXX- (Proc. Natl. Acad. Sci. USA), 7 5^, 1 9 2 9 (1 9 7 8). 

(Bio/Technology) ,6, 47-55 (1988)) &2fcE«©*»fcfi£-oT?T&5 - 

h=l-;k 263-267(1 995) (3l«tt56fT) a nS>- (Virology) . 

5 2|, 4 5 6 (1 9 7 3)iaBm^^^feTtT«-^^-t^^o 

^ b >, *Hf*fX l*x**, *5*fl, Al/>r->a«UHK3a:i50*«*fctt 

B.m^tsu9mm u?- (Miner) , v>-^-;u-^^-x^x^u^ 

yy • >f> • €l/+i7- • vx*x>f (Journal of Experiments in 
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Molecular Genetics) , 4 3 1 -4 3 3, Cold Spring Harbor Laboratory, New 
York 1 9 7 2) Ofifr&L^. Z.Z.\Z&WlZ&*) 7°u*:-$-*$m&<{M^ 

zizv>\z. mute* 3 /s--r >ku;u Ttvjmo&oumi&iiuxzz.t 
ii^iyiu t7JiMo««&, %m\tm%mi 5-4 3t:t**j 

Wl/*JgM<0«£. 3 0-4 0 °CT^ 6-24 PSEfr 

(Burkholder) g/Mgit!l (Bos-tian. K. L. ^oy->*>^- 
*7* • If • tyatJI' • 7*f$- • 3"7* • 1Mx>SMX • • if • ^l- 
XXX- (Proc. Natl. Acad. Sci. USA) , 7 7f, 4 5 0 5 (1 9 8 0)] 
4>0. 5%#if = /B&fc^WtSSDJ&ifc [Bitter, G. A. 6, r 7*0 >>-*;> 
■tfX • *7 • If • ± V 3 ^ * S - • *7* • 1M X> W X • :*7* • If • 

a-IXI- (Proc. Natl. Acad. Sci. USA) , 8 1#, 5 3 3 0 (1 9 8 

4) 3 #mHfe>ns. ^^pH^iDs-sicifis-r^o^^bv^ 

5I3ti&2 0t:~3 5tn?&2 4-7 2BfMfT£t^ &m\ZfeCTm% J $>Wfc& 

Grace's Insect Medium (Grace, T. C. C. , (Nature) .195, 788(1962)) 

igil!}<7)pHte^6. 2-6. 4 fcWSfS 0**$f £ t^o J£«teiI3tif3 2 7 "C 

5-2 0 XCDl&lttMn&^tSMEMmm dMX>7. (Science) , 1 2 2#, 

5 0 1 (1 9 5 2))., DMEM^l (7V □ O V— (Vi rology) , 8#,-3 9 

6 (1 9 5 9)3 , RPM I 1 6 4 Ofcifii Cv^ — t)V ' *7 - If • 7* U * > • 
^f ^f^Jl/' 77yI-'>3> (The Journal of the American Medical 
Association) 19 9#, 5 1 9 (1 9 6 7)), 1 9 9 ftflfe C7°P V-V>9 • 
:t7* ♦ If • VIM • 7 * - • if • A< Oru Vis )V - * 7n > (Proceed ing 
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of the Society for the Biological Medicine) , 7 3#, 1 (1 9 5 0)] ft 
^fflVi&n*. pHtta6~8T**®#ff*U>. «*ttaff*l3 01C~ 
4 OtTin 5~6 OPSHfrfc^ &g£j£CTl^M#£iD;i£o 

^ (Dck ^ ii tr# s nfc»* -tnt * * v^4ttm*+ fc**n* mzt 0 *- 
fi^nfctt^icttsft^o^**^^^* 0 ^^* 01 ***** 
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15 Sfcft:>T«SSTs;i£a<T.£*. 

va./\*>}>£&4bT s b«fc^. £4-&®#2~6]!&Kl®fo> fh2~10 
T^7X, 7«;K t7v, -^W^tf e>n*J&<, T£*:feJ; 
25 '^E/^n-^^S^SBliaoffSlCIRbT^ ffim&ftf&2tifc&&Sh®* 
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t*4**- ^ alure) - 2 5 6#, 4 9 51(1 9 7 5^)) 

insist* m^m\tvx\t, mm** m^vy? 
us-^ (peg) ^-ty^^^j^tiatm^^n^ mv<\t?E 

ens**, P3ui*<ff*b<*i^n*. jBi>&nstf#E£»tt (»*» 

B) fttttllWiHlfiftt©*?*^^**** 1 : 1~2 0 : lgftTfcD, PE 
G (ffSKtt. PEG 1 0 0 0-PEG6 0 0 0) tfl 0-8 0XS«©« 

n, » 2 o ~ 4 o » * t < \*m 3 o ~ 3 1 'xr&b 1 - 1 o #m " 

ffl^TfcAV*. 1~2 0%, ffSb<J410~2 0X<O^II6JSJfil»€: 

StTRPMI 1 64 0m l~lO%(7D«^Jnitt^^GIT^(^ 
fcEUXli (ft) ) ^ctt;W7''JH-Tlg«ffl^«^l!i (SFM-101, 
B*&* (ft) ) &££fflV>S^#T!S*. 5IS2 0-4 0«C, 
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(b) ^/zuj—jiiiiwoimm 

ttaiiMHisu deae) tdcfcsKift*^, imfo 

CtfU^P-^SMt^S] 

Ltztf^Tmm.'tzz.ttfrtz. Miui> &&&& (u±.7°$>-m&nm<D ' 
mm) t*^U7-ae«t©tt^#s^< ±ib<d*/£p-^Mi#<0 

**U7-tw&ffi^Xft£bfcA:/:r>^ 

»itTA7x>li;:ttU mo. 1-2 0, ff£L<^l~5CDiiJ£X#7> 
A7x>i:^tU7-CD*7°U>^lC^ 
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(1) ^BJOGge«^Ml/-fe^-^aS^T^U^>F (7^^ 
h) ©fc£, (2) *5BWOGaa**«ffl^"fe^"-*SRO*IB^K:W 

(6) ■*»w(DGa&K*iaa^^-M"*t^*u^>^ <0 «* & 
«*©*©£* -do) immzznzttwv*?*-****™** 

%ft^*^*r*ft«*i©™*^^/* fctt?& * ,B * (12) 



WO 00/20455 PCT/JP99/05366 

37 

(i 3) *%w<DGWBmM9imi't7°$-m&m*^-\ i ?z>DNA 
5 G^&n&'&mu^y'z-izftTzvfiypvfeG&zmtz^zitSM 

15 (1) *^OGHeS^M!/ir7°^-ge®^-r§U^>F (7n-7, 
F) <D&fe 

25 X -zl-p^7°^FY, ^-b°^<F\ 7°U>> A77Vy:>X ^y.h-> 
>, PACAP, -fe^l/^X ^';^=f>, ^;Uvh->, 7FU^va'J 
X 7TF*^X GHRH, CRF, ACTH, GRP. PTH, VIP 

^tXt^JI/ 7>F iJWr;F ^U^7°^ 
F) > VThX^X 7^UX 7^-X^X C 
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GRP (*JU->h = >5?->UU-T-fs/H^^H) . D^HJIX ^ 

Iz-j-ijX a&cktffl -tT^M > (chemokine) 'IL-8, GRO 

a. GRO/3, GROr, NAP-2, ENA-78, PF4, IP10, G 
CP-2.MCP-1. HC14, MCP- 3, 1 - 3 0 9. MI P 1 a, M 
IP-i/3. RANTESaa , x>F-te'JX i>fn^h'J>. kX 
- a -Dr>yX TRH, /O^Tx^^U^'^ K££ 

7K r^>, t^v, it;u^a <DW&teftti>* m&m&±.ft'k£tfR 

7?*\s>mxm* r±^)vn^>mm, »ca 2 m «camp 
rt»aK©u>»fls. c-fosfitti pH©«T^f*®fr*ffitt*fc 

*56W©'J^>PftJS*ii»wfe^Ttt, *5fiw©w-fc^-«a** fctt * 

56^©»^^Hfeb<tt J t©*K:»l»*^*^^ :fe ^*^ Mtl/fcK* 
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®gi§6bfcSiKfc£#j£, *^©Hr^-gas&3- KTSDNA^ 
RE* 7-fe^3 U >iSBt, 3BlliaF«3Ca 2+ jB»» «cAMP4fiE« HBIfirtc 

no:* c - f o s am&its vH0i&Ttez*&m-fz>fe&tt\tmMTz>fe 
20 ae^#*^^sz:tJc«koTaBflaK±^fesbfcuii^-gascg§ft!!. . 

*K>Ki6SL T-fc^I^'i^iEHL SUBS ft C a 2+ Mt iMcAMPM, 
£?\ 'J^>Kft3£^CfflViSl/-fc^-SfiKtbTtt, ±IHbfc*5B 
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mt^^MWMO^)^ (nuclear polyhedrosis virus ; NPV) 0#'J^ 
FU >7°D ; &-^— , SV40 &%<D'7n : E— > I/ hP^-f JUXOyo^r 

fr? ££^£5. #!*-^ XSR CNambi, P. £>, If • ' ' * 

^fto^jV-^SXh'J- (I. Biol. Chem.) , 267#. 19555M9559M. 1992 
m \ZUm<Dljmz&?TftoZ.£tfT*2Z>o 

xb&^o m^it^m\t^n^w^m<D^m\z^oxnt^^tifirt^o 
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ti&mtf&K^&nzmftoiztz^?* »©i^ibTft Potter- 

ElvehjemM^ ; ev^-1'1f-"e,«^b«-r^S. 7~U >^7>>^'-^^ 
U hD> (Kinematicafrgl) I:<t5^, M^mz^Zfa®, 7U>^7'UZ 

^(Cct^^'M^iiL'TfflV^ns. iSaJl^M^gil (5 0 0 

rpm-3 0 0 0 rpm) G§^> m#~10#) JI<i>U ±?jf£ 

SfcfcJftife (15000rpm~30000r pm) Tffitt 3 0 #~ 2 B#f^3s 

1 0 3 ~1 0 8 ft^T£S<D;W2;b<, 1 0 5 ~1 O'SH^T 

*KLfctt*fc£tt£bttt, C 3 HK C 125 IK C 14 C3 , C 35 S) 

25 -X -feDh->, ^7h-X Hn-n^^F Y, ^bf^-f 

h\ 7*UX A'V/l/«r>X t+yhvX PACAP, -fc^U^X ^ 
*=fX THP/^^a'JX ^^^X GHRH, C 

RF, ACTH, GRP. PTH> VIP (AV7^x^7* OtXt^ 
;!/ 7>F 'MxyF ^U^7°^F) * V7h^^X F-A°ax 
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^ij>, 7^'J>> 77y^>, CGRP (^Jl/->h->v->U 

(chemokine) (^Atf, IL-8. GROa, GRO0, GROr. NAP- 
2, ENA-78, P F 4 , IP10, GCP-2, MCP-L HC14, 
MCP- 3, 1 - 3 0 9, MlPla, MIP-1J3, R ANTE S t&E) , 

H B D D^M-r^) 0 ;t^7 7-l:S. pH4~10 (M£b<tepH6~8) <D 
U >B6/1y 7 7-, F UX-MA'«y 7 7-^i*©'J #> H t U±7?-W:& 

gicDig'& : &Pi#b^viA"^77-T^n^-fnTt>j;Vio sfe, imssw 

CHAPS, Tween-80™ (ft£-7F77> 
It) , y^hZX x^v=il/-F^<i:0#®S'l4^'7'>lfilti7;i/7*5> 
^if^>fc£©&ltlr6K£Ay 7r — \ZlM7L%Z.thT*%Z>o 7° 

^7°:P>, E-6 4 (^7°^FW^M) , ^^X^.f^^T'nf 7- tf 
mmm&mrfZZth-ZtZ. 0. 0 lml~l OmloftVirT^-iSi&ifc* 
-£* (5 0 0 0 c pm~5 0 0 0 0 0 c pm) O C 3 H) , C 125 H, C 1 

s b) ^^tzmzXMm(o^^mm^^ii^rzR^=L-y'^M 
£>2 4nm a*b<tt«?i3o^35^3NFiafT^'5. fl7*mffiM, 

£»£ft (B) j&>&imJIWtt£* (NSB) &§ll»fc;&tf>b (B-NSB) 
#0 c P mSi8A5l»MS*58WOl'-fe^--iaRSfctt^*^ 
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(#JA&\ 77*K>B£iS8L TtfJl/^ijm »ca 2 m « 
gEift, »^SMO'J>^b, c-f osCgttft. pH©(ETfc££{Eji 

1. 'J#>KftJtfflStIiS 
25 Hanks' Balanced Salt Solution (=£7*3*±§2J) \Z, 0. 0 5 %<DV'sMfl 7 
?L@0. 4 5 jam^7^;^-T?i»®b, 4*CTfitfrt5#, 
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XlOW^Tl^L 3 7t:, 5%C0 2 , 9 5%a i rT2BM**bfc_ 

runs© c 3 hk c i25 n> c l4 c] , c 35 s] &£T«»bfcfcS4k 

*jua7sh, dmso, *9;-)\>mzmm?z* 

wMit^tmc^o^i 0 0-1 0 0 Qfem^ : M&\zm%tfz>o 
2. mfe& 

® 1 2 ^ u- mctm t w © m -a & nm c H 

Otti£, i««ilml T2@ft*bfcft, 4 9 0 u 1 <Dfc'J£/Bil« 

<2»«ttWb^ftfc5tfiini^ w^\zxmmm^^ 0 imam** 

®Rfc»£l$£U 1 m 1 ©«fe»ffl»«?ST 30-»r^> B «BIJiatw»^b/l:ff 
»!4»{fc£<Bl£0. 2 N N a OH - 1 % SD S«b. 4m 1 ©ifty 

u-*-A wmmm) tutitz, 

-tph-x ^h-x -a-o^^HY. *tf* 

h\ 7°UX AV7V^->>, ***>b">X PACAP, -fe^l/^X * 
;l^=f>. *;U->h = >, THW^'JX V^h^fX GHRH, 
CRF, ACTH> GRP, PTH> VIP UVJ79r<{7 OtXtJ 
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i-)V 7>K UWxyF tf'J^T^F) , VTh^^fX K-/\°^X 
7^'JX ^r/^-X CGRP (^;Uvh->v->Ul/-^ 

X hD>#=H^X 7t;-», T^t'JX a&cfctfj3-«;fr<> 
5 (chemokine) (#>I;Lte\ IL-8, GROa. GRO/3, GROt. NAP- 
2, ENA-78, PF4, I P 1 (h GCP-2, MCP-1, HC1-4, 
MCP-3, 1 - 3 0 9, MIPU, MIP-1JS, RANTESfc£) , 
X>K-fcUX l>7D^h"JX hT^X X:i-DxX>X TRH, 
A 0 >£U7x-< yZi&V*.'?** K> #7XXft£^ffll^n3. 
10 (2) *fg^OGSaKft©S^-fe^-Se^Ottl^?F^tCR|jgT5^il© 

±ts (i) (D^mz^x. *5gp©u-t^-gaHic»-r5'j^>H*« 

fi£iiin£i*\ u^>H0^mt:^$t5itm5. BP'S, #8 
^-gaKO«^^twliar5^S©^*«k^/Sfcttfe!S?ffl«i:LTWffl 

*^©u-fe^-£BKttv Gaa^si/-t7 0 ^-aamo-S"es^ 
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273 (No. 19), 1 1867-11873 (1998)3 ifitoZZtfrb* MASSeiW«i 

%&\z®bfro\ziz$£tf&z£*x-tt*' mas tmmm® 
mm, mm, mwm^vmmmti^t^mm 

rm^n^ttom^\mSUH. 357:27-32 {\m)]tf&ZZ\tfr*>* Iffl 

©DNAS^afcfes^ttuhoO'f;^^^^-^ 77;^iw^^-« 
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JIT 5fc<DT&£o 

mm, titt)mfcE\zmn?%z.ttfT"£%mmmtLT\z. mutt? 

hso™, hco-5 0) taEtmmvxh^o m&mti>x\$. mms* 
20 • fe^jte. mxte* mmm u >wsmm. w 

^^^tE'&tTfect^o wgsnfc&wffittsiiir, mmu7>7°Mz?c,m 

25 

mx\t. w*f* -r^> 
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ftfc£fc«fc «□&*©*£. -»WfcJ«A (6 0kgtU) 

£fcV>T», -BtC^t^O. lmg-1 0 Orag, ff£b<&m. 0-5 0 
mg< ^offilXfcfil- 0-2 0mgT*5. #£PWfcfi4f**£tt' 

a»aao»-ptta*«A (6 0kg<hbT) -bc 

^SfiO. 0 1-3 0mg8flE^*t<ttfi0. l ~2 OmgS*. «kt>fr 
$b<tt»0. l~l 0mgS**IMRft»K:J:0a4-r*O*«ff»^»«»- 

D*fttt*S*^ «Ptt4©*^ HRttfclSA (60kgtUT) CfcWr 
\t. -01:^0. lrag~100mg, #£b<tt®l- 0-5 Omg, «fc 

0. 0 1-3 0mgi«, ff*b<tt»0. I-2 0mgfi«. 

tt«o. i-i0mgMS#Kftitk:J:DtS:4T*o««fi««**- ^ 

»*©#&%>. 6 0kgSfcDk:*IIEUfc««^t5-t*^**. 

(3) mB^mm 

« 5-;K tftf*. 7*, ^ 

ttDNA£fcttmRNA©atf*. fc*8gft**V>tt»S«T*. ^DNAtfc 
ftm RNA ©* JO* 3 V> tt563ia*ji £ ©a^f »Wf »l £ * * . 

A^U^-fe'-ya^PCR-SSCPS (Genomics) . 

• ff§5#, 874-879K (1 9 8 930 > 7u*s-z?>!fX 

yatJWJ.^T^-^-^lVHX-^a-lXl-iProcedings 

of the National Academy of Sciences of the United States of America) , 
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ff§8 6#, 2 7 6 6~2 7 7 0M (1 9 8 9^) ) tz£\Z&0?mTZZ.ttf . 
(4) *^Bj©Uir^-SeStfctt^©^^^H©^S&^b^* 

15' (i) lE^^-SV^mt^J^hhPffLRlt) (fll&tf, Ttf*, 7 5/K 7 
i*-^ fcy>\ 7*^. 7>\ 'I'** IJvH'fcE, 

m&xhUTs. m^syt* wit* -femm 
n^ntzmm\z^n^if^mov^^-w^%^tz\t^(Dtm^^^ 

« TaqManPCR fc <i:<D¥ V>3 H i H«k 0 & Z. t^Tt, gfc&fcl© 
(i i) *^B^(D U-fe7 0 ^-gfi® L < tt-eoSB^^^ h* £fSPT3^St& 
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b < te 1 WrMftfc^ L 2 Bft» J: 0 S L < tt 1 ^ 2 4 ftMft) , 

sb^t* ^ h* £ tiira s s c: £ \z & o , gs e k^ssi 7* - £ 

l*lCa 2+ «> MJ&|*]c AMP£fit HiftcGMP^, -f/->h-;i/'J> 

zm&mtot* Ztfmizn* :nb^ tt$9afcfc*&&n? ? t *> «fc v > u 

'Aft CDlb-n $J T $> -D T £ ct ^ o 
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h^v, 7*. 

a\z£K)gm\Z$>Z>J>^ -MP&-^£>±1£, -H&ftHlJ&A (60kgiU) £ 
15 &UTte, -BH^^IlJO: 1-1-0 0-mg, »Sb<ttttl. 0~50mg, 

m%.& &.m\<Dmx*\m'%i$,A (60kg«i:tT) td&^xte, -bko# 

mo. 0 1~3 0mgl^ ^K^UO. l~2 0mg§g, «fc-0»*b 
20 < 14*3 0. 1-1 0mggSS»lRaS*t3 < fc0S#'rs©^»l|5^TS5. ffi 

(5) ^^©Uir^-ge^Sfctt^o^^^KO^SSr^t^* 
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fcB-ffcSK XrT'J >i7^y^A0<t5fc!:li^ is a tit* 

-jk ^'jifv>^'J3-jw , #>r*>ttSMBfi&ffia (flu #uv;w<- 

h8 0™, HCOr50) &££#fflLTk<fc^. $£f££bT«U 

±E*B* • te**Jtt, HAtf.. MHW 'J » 
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±SOfc££:SE£UTfc«l:K WS^nfc&Stifcteiitt, jI1^7>7°;KI^ 

%m® WX\Z> 77h, tfU;^ k^y, Vis. ^ 

ffZiOHSttfeS^ &P&40*£, -JKWfcJfcA (6 0kg£LT) \Z 
10 &^Tte, — B£0£80. 1~1 0 Omg, ji?2;U<tt#n. 0-50mg, 
«kD$f£L<»*n. 0~2 OmgTfcS. IMiaWKS^-TSJi^Wu 

ffil^Ji, &t^J©^T&iISl£A (60kgtlT) iC^UTtt, -B 
SO. 0 1-3 Omgllv $?£L<fcU§0. 1-2 OmgiE 
15 <tt39 0. 1-1 Omgg«^»lllRa^tw«tDS#-r5©*«$flR^1?*S- to 
©Kjft©*^, 6 0 kgM5fcD£^Ufc5££#T£;i£#T#S. 

(6) *fs^oGsas*!ssni^-sasit^-r5 , j^>Ho^sfe 
(DAiiita myv^<hj7v^L<\ outfit raw 5 4^5^ 
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fi&ii MZ.& jy^^ymmm, 7w;mu>isgt. »ca 2 m 

SHBiartcAMP^ WcGMPM -f/vh-^U >^t£> Mil 

10 Mz7*-gfiKH#*rS7=f-*M , (o) MWJ^ft^WL^VMb 
£t> ttvbfcS, *«^©k-fey^-SeKlc^1"S7>^=f— ^h) , (A) 

(-) U^*>H<i:*^cDGgaK^«l/-fe7 0 ^-geKc!: 
Ofif^&«^$-&5{fc^ife^£*^Sns (fcfc, ±JE (<<) tf>fc£#!te, . 

r^to-fe, (i) ^woutyz-Wi&n-bVKte^Qfflft^ 

:7>K£fcte-£0*6<h* U#>K (ii) ^mou-^7' 

*^0jCD7N^U-->^^}C*5UTtt, (i) £: (ii) (Dm£\Z&\lZ>, 
25 iOftftWtlt *5SWt' 
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^-sas^ici^rs u #> £#«$©ui:7*-gafi^£^rt 

7WJ^iJ>II, 8M&rtCa 2+ jfiftL «rtcAMPM, WcGM 

it^^mmoDNA^^t^nm^m^^'t^z.tiz^xmmm 
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mm^ca 2+ mm, »campm, Mcgmpm, -y y i — ji- 
u >mm§z* m&mwmwis mmfim&nco u >mt, c-fos ommt, 

d i «h 1" & U # y H <h 93 © l/ir 7°* -g a <h fcgMfc; $ 

mz t h © g® as*tss hit** -gas t u # > f £©.ig££ifig-tsa> 
hfrzwimizwm-fz>z\£tfT*%z> 0 

bTte> ±IELfc*^Bj©Uii7^-geK^^^T§ : bOTSn«Mn© 
25 t>0T&oTfc«fc^J&*, *^BJ(Dl/-t:7 0 ^-geK^^^T^Pi?L®ltl©Bi 
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□ >7-f Jl'* (nuc lear 
polyhedrosis virus;NPV) <&#>J^FU >7°D C E-^-, SV40fi*CD 

P. ^^"y^-±)V'^ry^n^7tU'ytDl'^B.X HJ-U. Biol. Chem. ). 267 
19555-19559H, 1992*f] KlfBic^&lCfto TfTfcS d <h*«T#*. 

25 JfiK7&<£<^£ft5i®#©i:££V>'3. ibTte, Potter — 

Uho> (Kinematica^tM) 0&Z>m. jgWifc 7U>?7°UX 
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bMzzznwmztisTm^tiz. ( 5 oo 

rpm~3 0 00rpm) TfiftW G§^ tti#~1030 »ifcU ±rf£ 
SfcteHJI (1 5 0 0 0 rpm-3 0 0 0 0 rpm) TH# 3 0 2 B#MJ| 

®jW¥»Tft 3. iea«^Viei!«H^Sfc 0 <D U #> Ktt^Jgtt (it 

fb^ftS:i*»i&n§. W^tf ( 3 H) . ( 12S IK C 14 CK C 35 S) 

-10 (SSb<ttpH6-8) OU>K/Xy77- hU7~M/b77. 

tfnrftTfc«kH. ^^^^M$^3@WT\ CHAPS, T 

ween-8 0™ (7tf-7h7X?i) . v*h~X 7^->3l/-hjif 
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Sl^7^-^U#>K0##£$**a«-*?PMS F, cK^7°^>, E- 

6 4 (ittmfzmm) > ^7,$^>t£E07°u7-7-vmmm*m\\-t 

5HifeT#S. 0. 0 lm 1 ~1 0ml <£l£l/-tl7'*-?£^ (5 0 

0 0 c pm-5 0 0 0 0 0 c pm) ©flHBLfcl) #> F£«lU |WJB#tC 1 0 
5 " 4 M~1 0- 10 M©K^b-&^lS*#^-&S. (NSB) 

&V^i£©£<7>MB 0 ) ^52M#£&9*££* (NSB) £§l^/t#7>h (B 
0 -NSB) £1 0 0%<hL£Pf, #5WIS^* (B-NSB) ifij 

;i/U >mii£> *mm«ij> aiiartseKou >mt* c-fos 

■fe'f Sff^oTfeckli. cAMP£±fflf|iiJfc£©?£ftK::3^T«, 7* 
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SafcStt, ttfittttJ*. ««, ttaiS | % ftftttJWfiffl^^ 

10 Tt><fcH. 

i. ^^■J-->^ffl^ii 

Hanks' Balanced Salt Solution (^^a«) fc, 0.0 5X©^ 7 

*»M©H:^-5e*S5BS$ia:fcCHOtta*. 12*7>-MC5 
25 fcCD. 
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2. aijtfc 

(Dl Cr 3 ~l 0- lo M<Dtt.mt£yifefe&S 11 ItiUttW:. atS»U#>K£5 

£#)<Dftfc> 0 £ 1 0- 3 M©U^>H*5 At 1 Jn*.Ti3<. 
®£J»£:I&*U 1 m 1 <DVt&mmffi®X' 3 EftiTrs. IKISfiUfci 
fiU#>F£0. 2N NaOH- l%SDSTilil, 4m 1 >^1/ 

5£U Percent Maximum Binding (PMB) 

PMB= [ (B-NSB) / (Bq-NSB) ] X 1 0.0 
PMB : Percent Maximum Binding 
B : ^#£in*-£:P#tfHi 
NSB : Non-specific Binding (im&W&aS) 
B o • ^^3|p 

>2ISL MCa 2+ lE IlrtcAMP^ McGMPtt -f 7 

->h-;uu>K££, aaflSKSfi2si&,-aBflartseKa)u>K{k. c-fos 
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f*7>^=f-*h) , (A) V13>\tt*%W(DGWBnm9:mu-t-7$- 

*^Hj©i/-tz:7 0 ^-MaM^^-r57>^^-x Mi, ^.mmo)y±.y°^ 

it&T 5 &-0££TteSttfcE££ £ U T Wffl T & 5 o 

u # > k t*^Bj © g g a n&'&m v^l -me s t $ # 

■ WT5I2m^|Wlti^LT,-^iJ, ^7*-t;i/^J, I'J^yJ^J, t^d#7H: 
MMf* yyh, VUr#* tyv\ 7^, *=u H^. *rMz 
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£fc«fcOS!ftte&aat, &PtS:40J§£* -JRWtBJcA (6 0kg£bT) (I 
&^TteU -0t:9fi<JO,l~lOOmg, 0?£L<W:#J1. 0~5 0mg^ 
«fcOffSL<ti*?ir. 0-2 0mgT*5. IMlPMfcfi:-^**^ 

#J;U£\ i£3*8J©^T-ttaSf£A (6.0kgtlT) l:^^Ttl -Btc^t 
®0. 0 1~3 0mgg£, $?£L<te&tjO. l~20mgll, iO^b 

<\*mo. i~i ornggm^jRa^fccko^-rs^^ff^Tss. ah 

-cimnmzmmnz&o mx\t, mt&®z±w¥mzm®t>nz> / &%\(Dm 
#\ mvm> mmm, ^t*;k mmm. ^m.^mt^E tt h\z-mz 
m^^ntzmmmmiz^ik^n^^mmmmrm%ur^z\t\zx-Dxm^.t 
zzttf-vtz. z.nzm\\zm%&$mftmz^2ntzmw(Dm%fcm 
mmt>nz>£oiz-tz>b<DT"&z>o 
mu ti7°t)mfc£\zmQT%z\ttfTtz>mnmtLT\z, mztev? 
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h8 0™, HCO-50) fc£fc#ffll/T*>«fcV>. tftttftfcLTte, 
Sfc,-±E^K-j&«ffl^ *«» ( ^*-^ U>fctt««ifc » 

±»jtt£tE-&UT%>«kv*. wst5nfcaEi*tttta«» m*i&7>?Mz.%* 

?L» (HAtf. 7*;K.W, t7v, ^, *3, 

' 'jsviTtt* -BlC^t^O. 1-1 0 Omg, ??£b<«*n. 0-5 Omg. 
«kD»*b<ttfil. 0-20ragT^ o *fiPWK:fi!4-rs»^^ 
I.@tt4*tta4»*» ***** «*#ft&£K:«i:o't'bJl&*tf. 
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fcUO. 0 1-3 Omggg, ft£L<\mo. 1 ~2 Omgig, «k Off* L 
<te*50. 1~1 Omggg^Ma^^ckO^f^^^^TS)^). ^ 

5 (9) *^BJOl/t:y^-lie®t)L<^(7)^^-/?K*fc^(D^^ 

m 

fit# t £ mm & 3 V > ttiiggewc sis s -& & © % , j§^s#± osaisi 

±12 (ii) C£^Xfck -^©S#^*!«WOU-fe^-SaR^ONS85 

T£ifi&X&£ Zl blri. 
20 *fm<»\/tt*—W&W\ztt^tt;2u-±)Vffib 

6>OBWtCtt, ^^^©fcfcSr/SVvr&JX, Sfc, St^^OF (a b') 
2 , Fab', fcSWiFabiifl'£ffl^X*>«fc^. #SS«?Ji<Z) U-fe7^-g6 

t^ftcD&ij£&£ffli>Tt>cku. m\\*> *7n* hj-. n^m, <hJ* 
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mx.&* c i25 n. c i3i n, c 3 h) , c i4 c] uiztfm^tiz. ±ih 

bbTfT^oTt^^o mmtm^isyfm\t(Di5m\t±m(D^n^zt$\:^ 
^BMW>My^mz^^u±y°^-W:Bmmmmz^ru, i 
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■frfco^. *giso)aiaiK®t(F) tmfctnGLizwimm (b) 
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m^mfc BBfP5 3^fT) , ^nm^^m mm%>mm£\ (§§2iig) 

0SfQ5 7^tf) , 5JH£&£Si r^^»J^fej (8 3 IK) 
(g^m BBft6 2*efSfr) > r^y 7 X--1'>-X>^ : Ey> ! - (Methods 
in ENZYMOLOGY) J Vol. 70 (Immunochemical Techniques (Part A)), Vol. 
73 (Immunochemical Techniques (Part B)) , mm Vol. 74 (Immunochemical. 
Techniques(Part 0), 1*1 S Vol. 84 (Immunochemical Techniques (Part 
DiSelected Immunoassays)), W\9 Vol. 92 (Immunochemical Techniques (Part 
EiMonoclonal Antibodies and General Immunoassay Methods)). Vol. 
121 (Immunochemical Techniques (Part I :Hybridoma Technology and Monoclonal 
Antibodies)) (K±, 7*f5 v V7'V7.%M = i)temm . 

(10) fflJfi«C*^5*»W©l/i:^^-SaKSfc»»o»^^^® 
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(iii) #t«?L»©®M£. <Dft£<M8» <D«S^e> Wbfcll^fc b 

^isiits^tUct^, mfl&m\z&tf%*mw<Du±7°$-w&m£rz\z 

(iv) *^HJ(Dl/-t^-geM ; tb<^^^7 f '5 L H^^-r§m»^ 
15 gWM&&«m-£bfc!& V^^CJ:^ jfflfla*/lTOjKS§ 

>A°7 Jf ©&filt^£5£*rtrf 3 C <h{cJ: D , >A°7M 
fcttSf 5 £ £ C «fc 5 , ?MBI CIS tt 5 © 7°^ -g S K £ tt^ © 

mm® # c^- s n s *s&93 © v 7°^ -g a k $ fc ©g&#^ 7°^ h © 
20 ^a«^{*: w \z \mr <D^\zLxnta^, 

(i) lE^&SU^S^xMEt: bm$LW)® Witts 7«;K -7 

•IMF, ty>\ 7*^> -Y7* +Nl/&<h\ ckD^ttWCfcfc®*^*;/ 

k hest^*, mwmitw*. wrvzteE) \zmlx. mm 
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fSttftJ (fll*J£\ h'Jh>X10 0™, V<-y2 0™&£) $ 

M##<^£nsil#<2;:££^.3. M^&^SiLTte. Potter- 
UhP> (KinematicaftiD (D£3W> 7^>5 1 7°l/X 

ii>*ic«t5^®i**<±i:LTffluf,tis. m\\ts mmmm^^M (500 

10 r pm~3 0 0 0 r pm) ISll^lO^) jt&U ±it£ 

£e>£iSM (1 5 0 0 0 r pm~3 0 0 0 0 r pm) T3IS3 0^~2B#^3S 

flPtfrfc £ li ck 0 £i;T£ d £^T£ 5 o 
(i i) *mW(DU±:7°$>-WBM1b L < «-€-0gB#^7> H &%mfrZBWfc 

o #bu& u 1 1 2 i^Mir, <ko$f^L<tt' l mmmfc ^ u 6 nswffii) . t> b < « 
-mmfe (3o^ft^t3sm, H^b<\timmw^b2um. £D 
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ft £ b < « 1 I^FWJ:^ b 2 B «fc 9 b < 1 USE&ftV* b 2 4 PtlUHg) , 
£«k 0 ff ft? - 

(ii) ^e^S^lc^^S^TSIRCft^b^^^tfS^tp^^-fr, 
-£P#HJg«& (lB&fc^b7B&, #£b<telB&fcV>b3B^ ckD 

$f^b<«2B^^b3am) , mfamz&nz*%m<Dut79-w&n 

(iii) lEfffeSVittJ^JStx^tiMtaiitl (mx\*s -WTs* yyh. 0 . 
V*f* k^v, 7$, >?y, -f*, j;0^t:a«7 7 

ttJHHJMfc. ^I^V^m^n-tb, *^©tri#SfflViTft«5fefeSff^. 

....... 

(iv) *fg^o>i:y^-SaSt>b<tt^©gj^^>'^S-r5^HI5 

U aia^)Ca 2+ ». i^cAMPM, ilrtcGMPi 
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- f o s vHQ&TUE*{m?m&£tcmm?%%&te£) 

tfMfc-p *JTS o T «t Vi. 
Sit £if&-f 5 £ & 0££T{£#tefcE3H £ b T Wffl T £ £ . 
£ M4 N $ £ ft (D^TiSStt^gm £ b T Wffl T & 3 o 

d © «k 5 £ b T# b ft & S85 te££T{£Si£T? S50T V «^.H t h 

if) £#bTg/rr*;:£#T£s. - 

acJ;D^gte:&3^ 3£P£4<2i§£, HKWK:j£A (6 0kg<hbT) \Z 
&^Tte, -Bl:^t0.1~10 0mg, $f£b<«&l. 0~5 0mg, 
<fcD$?a;b<tt*H.. 0-2 0ragT'*5. ^MlPWlwS-rrsli^ ^<£> 

flfctf, £W»J®JBTtta*J*A (6 0kg<hbT) lc*5V^Ttt, -Bfco* 
5ft0. 0 1~3 0mgflg, &£L<-\*mo. l~2 0mgg|, «fc.t>#£b 
<»ft0. 1-1 0mgmS&»Bil2EWtJ:0fi#"r5O^ffiS^TSS. flft . 
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(i i) fflflaffltii*tt**»Ko^^-sejtsfctt^©fiB^^K<D 

10 T#3. 

15 ft> #Sfc£iJ> K^JW» ^fc^Jk B&tfftK «S-&3?l?a: <fc fe lei— «*z 

20 n->X*-3\ K7#>K T^k'T^Ck^ag^J, SSHtt-fe 
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h8 0™, HCO-5 0) ft££#fflLTt><k^o fif^ilTtl 01*. 

±.w&£tm&LT%&^. Mfi$nfcastffitt®fir, as^7>^;n^« • 

i!H«kDIIStt*5^ gP&#<0i§£* -flSWKj&A (6 0kg<hLT) £ 
&^Tte, -BKOtfSjO. 1-1 0 Omg> ftl£.L<\tffil. 0-5 Omg, 
£D$?£U<tefctJl. 0-2 OmgT^^o #inWCS4t5l^t 

a^J^TIia^A (6 0kg<hLT) t*5t>Ttt, -0(3O# 
*?|0. 0 1-3 OmgHg. #£L< te&0. l-2 0mgiE 

<rao. i~i omg*Mg£fi)t&t^£o&#-r m 

25 (12) ^BJ(Dl/-fe7 0 ^-geMt)L,<^0^^7>F^^tt J E-^t 



WO 00/20455 PCT/JP99/05366 

75 

h>« 7tfj^ij>a mm^c& 2+ mm, nm\*i c am? 

5 St©U >SHL c - f o s OgM> pH0&Tfc££{gjiT*Stt£fc«8J 

(1 3) ^BJ(Z)G^aK*^l/-fe7^-Ma®^3-H1-^DNA^r 
10 5#khSjfc©f£IS 

^ (fllfctf, 7vK T^X, 7$. pi/, 

15 &££«IT&3. 

^nttg|W114^^»S^(Z)*^0^©DNA^aWflaT^$ii: 
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t$wmm<d±t \zif$m <d u-t 7°? -w a . 
^mmDNA^mmt. %m\z£K> > &fc = ?-*£fe\z&&?z>z.£Zftm 

sen, &wvKA*mt%MW(Dmm* : &w.t%z.t\z&v), SAate^ • 

El" 3 Z. £ \Z J: 0 f DNAS:W1"S«k"5H ^MftT ZZ\£& 

X?#5 0 

T£3o *^HJ©DNA^^^XOia^4 3 ODNA i bL'<«RNA 

m<D^ot^~mzmmmmtmm^(Dmm(Dmn^m^r^z\£^rt^o 

I UP AC- I UB Commission on Biochemical Nomenclature \Z&%$& J %& 

^\tmm^m\zm^>mmm^z&^<^(Dx$>K) s ^©.^stei-s. * 

DNA : x^^'J^M 

cDNA ■ i-ffittW^+^.U^SK 

A : 7f-> 



10 



15 



20 



25 
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T 
G 
C 

RNA 
mRN A 
d ATP 
dTTP 
dGTP 
dCTP 
ATP 
EDTA 
SDS 
G 1 y 
A 1 a 
Va 1 
Leu 
lie 
S e r 
Th r 
Cy s 
Me t 
G 1 u 
Asp 
L y s 
A r g 
H i s 
Ph e 
Ty r 
Tr p 
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7x~H7-> 
hU7 ? h77> 
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Pro 
A s n 
G 1 n 
p G 1 u 
5 Me 
E t 
Bu 
Ph 
TC 

10 *WMi 
SB 

To s 
CHO 
15 B z 1 
Cl 2 Bzl 
Bom 
Z 

Cl-Z 
20 Br-Z 

B o c 

DNP 

T r t 

B um 
25 F m o c 

HOB t 

HOOBt 

HONB 
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7°P'J> 
7I-JH 

^7V'Uv>-4 (R) 



«k OTteSfcTK (DIBITS 



2, 

2 - ? □ p^>v;p^ v^jji/^ 

3, 4-yhFD-3-tHD^y-4-t+V- 
1, 2, 3-^>y h'J7v> 
: 1-b Ho^f>-5-y;i//^;^>-2. 3-v#;U#*W^ K 
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DCC : N, N* -yyi'n^yJW^y'fSK 

(I5?iJ#-t : 1 ] 

*^Bj(DbhS*ifr^G^aS^^l/-ti7 0 ^-llSMhHI 7T2 1 3© 

5 t^ke^^t. 

(E3«*t:2] 

*%BJobhS*irMGllfiS^Ml/-fe7 0 ^-gaKhHI 7T213V 
(E8I#^: 3] 

SK^Ml/-tl7^-gSMhH I 7T2 1 3Sn-h*tScDNA©l|SE 
CE?!l#^ : 43 

15 eS^SSU-t^-SeMhHI 7T2 1 3 VS^-FTS cDNAOifig 
' (E3Wf: 5] 

*^HJ(Dt:hS*gT^GgeM^Ml/-fe7 0 ^-MaMhHI 7T2 1 3£ 

20 ?IJ£^1~. 

CE?'J##: 6] 

*5!^©kh*3l5SrSGgeH^SSHl7"^-geShHI 7T213£ 
□ - HTS cDNAB >^t5fc6l:ftfflUfc^7-f "7- 2 £>££SE 

25 'ikmnmrnm l.T#bn£^#fi|5&#XvxU t7 n'J (Escherichia 
coli)DH5a/pCR I I-hHI 7T213H ¥^10^9^4 Bfrbil 

mmmgxnmim.&ftT¥i:m&mm9Lm (nibh) ic^#^ferm 

BP- 6 4 8 4£LT, TO 1 0^6 E 1 9 B^bMSSA • fmWfiffi U 
F O) lC^ffc#S| IFO 1 6 1 8 7 t LT^ffcSttTHS. 
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(Molecular cloning) t!Eii3ttT^§>&&l;:fi£-3fc. 

5 mm i b h ^©Ggestasi! mz7°^-ii sst£=i- cdn 

tMlcDNA(Mara thon-Ready™ c DNA, CLONT 

Ecm±)*mm£L, 2®<£>7°^-7-, y^-r^-i (e#i##: 5) 

^7°7i'T-2 (I2?IJ#^: 6) £JBVVTPCREJfr£frofc. f££J&£:fctt 
10 %Rfo&omf&\$±.BZcDNA(D10ft<DimzmmtVTmmL, Adva 
ntage c DNA Polymerase Mix (C L ONT E CHtt) . 
1/5 01, 7°7<V-1 (E?U#^ : 5) &<£t£7°5-rT-2 (E?0## : 
6)S*0. 2 /zM, dNTPs 2 0 0 yM, ^yiit:i#OA'«y77 
-SriQ*., 25al ommtbTco P C REJ&te. (D 9 5 *C • 1 <D 9 

15 4*C • 2 0fJ\'-7 2^ • 2ft<D1M SIB* @ 9 4"C • 2 OtK 6 8<C • 
2#<D-|M£;1/£31eK ® 9 4*C • 2 0fj\ 6 3. 5^-2 0fJ>, 6 8*C • 2 
%2 QtyCD^ 2)V%:3 8IaU»0jib, <D «^c:6 8*0 - 7#0#fiEJ6£fT 
■3fc.«PCRKJiS^OKJiBS«»STA^D-i:>^5; h(I n v i t r o g 
e n*D©M#£ftV5 7*7:*5 W^-pCR I KInvi trogen 
20 ft)^ it7*d7D-n>^t?to un^iIDH5al:iAU, cDNA£t) 

><&E?ij£#*Ti>fc*§£, sr^Gias*tssu'fe7'^-ges&ii- ft* 

2i©cDNAi^J (ffl&m^: 3*3«k^E2?«#^: 4) CICDcDN 
A«i;03l#fcti£n57$/B6E?iJ (E^iJS^: l*3«fctfE?y#^ : 2) <r>o% 

25 IE?'J##: l-c^^nsT^/KE^j^w-rsSr^Ggas^su-feT*^ 

-M6ft£hHI 7T2 1 3£ffr£U. E?'J#^ : 2T^$tl575 /KE5U 
S^WTSSiSGSea^SMUl^-Sa'KShHI 7T2 l 3V£:#£ 
Lfc. 

^0JOhh-Ma*(DGgeg*^Ml/il7 o ^-Me^hHI 7T2 1 3 
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fcH-FTacDNA (iE?'J#^t: 3) #^D-:>^nfc^775H 
p CR I I -hH I 7 T2 1 3 & ft'£to<D-ftffiZ&\ f >±MW (Escherichia 
coli) DH5 alCafALT, WMMWkW : (Escherichia coli) DH5 

a/pCR I I -hH I 7T2 1 3£&fc. 

5 

H»!l2 hHI 7T2 13^ICHO»^g 

^HmTf££lLfcJBg£ife# E. coli DH5 a/pCR I I - hH I 7 
T2 13 ^77$H-$H^h (*7^*>*±) Srffl^TpCRI 

I -hH I 7 T 2 1 3<D7°^7^ h'DNA^iilL ZO^yX^ Ffrb* 
10 58E©GSe«&&S!M::7**--gaShHI 7T2 1 3%U-\*?2> cDNA 
^^>/t^^ffl7°^X^ F^^-pcDNA3. 1/V5/His ^>7 U-->>fLT? 
>Mf&%m77Z>S. K PCDNA3. l-hHI7T213 fcfltSSLfc. ^©«k"5CL/Tf#fc 

^ FDNASWfilbJt^; £tt£-fc;U:7x£ h • h7>^7i^->3 h 

u 2 4mmmzsxi o 5 %.Tc\$ixi o 6 m<Dmo mi-mob* 

JSiTCl BHi&SU UHttLfc^. S^^TSS0.4mg/ml OG418 (^7*3- 
20 BRL ft) 0%mtfVislfe!,mm&^tSMEMa%M-VmmLtZo MR 

%®*T*mmisT < %mw&mm (CHOAH17T213) ©nozi-sswrsc 

hHI 7T2 13^iCHOiltlfc. 

■s^bfchHi 7T2 1 z5ffiCHomm^i&mzW'*±mL*ffl&\siz - 

TaqMan ^tWhHI 7T213® mRNA*£$M • 3 tfH££J?aJUfc. 
25 rgH^T^tC^To. 
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mi 





^31* (ut: 0 -/ng iRNA) 








8 


4780 


8145 




10916 


8956 


12 


44105 


67482 




47085 


65845 


13 


16663 


20810 




18033 


20404 



DN A, RNAfc<fct#£nS©S§S#) \t. (DU#>F (7 
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10 £>&o 

6. 3£fcttE3l#*f : 4T^£ft3&SiB?0£W-f 3fjt*^4fB 

15 WJ7^1/tf F, 

25 1 2. Ht^l 0iE«©4fi#££WLTfcS^»rIiS. 

1 3. mi&miizm<DGWBn&'&mu^7?-mBnhL<mmm3tm 
sa«*!ssu-t:^--gafi*fctt-?-o*ai:^-rsu^>h*. 

14. ttimi 3E*<DGga«^&SHr^-gaK©U^>H^WU 
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1 7. w*«iiHtt<7)Gga«*ftagu : fe^-se»feb<tt»^3ffitt 

io ©^^y^ - 1 u # > h ttmm i 

1 9 . If^li 1 6 ISScOT. £ U 1 7 IEic©7> £ U - 
20 2 0. It^4|S«£(D^U^^U^H<hA<XhU>> ? x>h^#TTA 

2 2. »^4.fB«O^U^^^^H*fctt^©-SBSffl^5^tS:^«<l: 
25 T*»^lffiit©GSfiK*SS!U-fe^--Se«OmRNA©^l:^. 

2 3. WfcfcEl 0fB«0)titft*ffi^S^<hS:^1»«i:-rsi»^lBE«OGSe 

*«l8E«OGgeK*SSUt^^-SeKO«^Mai"*ail©^»r^ 
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27. ft^2 5ism©x^u-->^fe^ffl^Tt#e>n-5^, immim 

10 &o 
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37 VSLVALTGNAVVLWLLGCRMRRNAVS I Y I LNLVAAOFLFLSCH 1 1 CS. . . 83 

:| :::: |:::||:| Nil! ::|| :l II: :| :l I 
41 I SPLGFVENG I LLWFLCFRMRRNPFTVY I THLS I AD I SLLFC I F I LS I DY 90 



84 . . PLRL I N I RHP I SK I LSPVMTFPYF I GLSMLSA I STERCLS I UP I WYH 131 

:| : :: II :: I I II : 1 : 1 1 1 : 1 1 1 1 1 : 1 : 1 1 1 1 : 
91 ALDYELSSGHYYTIVTLSVTFLFGYNTGLYLLTAl SVERCLSVLYPIWYR 140 

« • • • • 

132 CRRPRYLSSVMCVLLWALSLLRS I LEWMFCDFLFSGADSVWCETSD. ... 177 

1:11:: I: :|:llllll I : :l:::l : II :l : II 
141 CHRPKHQSAFVCALLWALSCLVTTMEYVMC. . IDSGEES. . HSQSDCRAV 186 

• • . • • * 

178 . . FITI. AWLVFLCVVLCGSSLVLLVR I LCGSRKMPLTRLYVTI LLTVLV 224 

- 11:1 ::||| ::| II :|:|:-| :: : : 1 1 : : I : : I : : : 
187 I IFIAILSFLVFTPLMLV- SSTI LVVKI RKNTWASHSSKLY I V1MVTI 1 1 235 



225 FLLCGLPFG I QWALFSR I HLDWKVLFCHVHLVS I FLSALNSSANP 1 1 YFF 274 

II: ::|: : : I: : I:: I ::l : I : : : I : : 1 1 1 1 1 1 : 1 1 1 1 
236 FL1FAMPMRVLYLLYYEY. . . WST. FGNLHN I SLLFST I NSSANPF I YFF 281 

• • * 

275 VGSFRQRQNRQNLKLVLQRALQD. . TPEVDEGGG 306 

III :::: |::||:|| ll::l I: :||:| 
282 VGSSKKKRFRESLKVVLTRAFKDEMQPRRQEGNG 315 
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SEQUENCE LISTING 

<11.0> Takeda Chemical Industries, Ltd. 

<120> Novel G-Protein Coupled Receptor Protein and its DNA 

<130> A98152 

<150> IP 10-279535 

<151> 1998-10-01 

<160> 6 

<210> 1 

<211> 322 

<212> PRT 

<213> Human 

<400> 1 

Met Asp Ser Thr lie Pro Val Leu Gly Thr Glu Leu Thr Pro He Asn 

5 10 15 

Gly Arg Glu Glu Thr Pro Cys Tyr Lys Gin Thr Leu Ser Phe Thr Gly 

20 25 30 

Leu Thr Cys lie Val Ser Leu Val Ala Leu Thr Gly Asn Ala Val Val 

35 40 45 

Leu Trp Leu Leu Gly Cys Arg Mel. Arg Arg Asn Ala Val Ser He Tyr 

50 55 60 

lie Leu Asn Leu Val Ala Ala Asp Phe Leu Phe Leu Ser Gly His He 
65 70 75 80 

He Cys Ser Pro Leu Arg Leu He Asn He Arg His Pro lie Ser Lys 

-85 90 95 

He Leu Ser Pro Val Met Thr Phe Pro Tyr Phe He Gly Leu Ser Met 

100 . 105 HO 

Leu Ser Ala He Ser Thr Glu Arg Cys Leu Ser He Leu Trp Pro He 
115 120 125 
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Trp Tyr His Cys Arg Arg Pro Arg Tyr Leu Ser Ser Val Met Cys Val 

130 135 140 

Leu Leu Trp Ala Leu Ser Leu Leu Arg Ser lie Leu Glu Trp Met Phe 
145 150 155 160 

Cys Asp Phe Leu Phe Ser Gly Ala Asp Ser Val Trp Cys Glu Thr Ser 

165 170 175 

Asp Phe He Thr He Ala Trp Leu Val Phe Leu Cys Val Val Leu Cys 

180 185 190 

Gly Ser Ser Leu Val Leu Leu Val Arg He Leu Cys Gly Ser Arg Lys 

195 200 205 

Met Pro Leu Thr Arg Leu Tyr Val Thr He Leu Leu Thr Val Leu Val 

210 215 220 

Phe Leu Leu Cys Gly Leu Pro Phe Gly He Gin Trp Ala Leu Phe Ser 
225 230 235 240 

Arg lie His Leu Asp' Trp Lys Val Leu Phe Cys His Val His Leu Val 

245 250 255 

Ser He Phe Leu Ser Ala Leu Asn Ser Ser Ala Asn Pro He He Tyr 

260 265 270 

Phe Phe Val Gly Ser Phe Arg Gin Arg Gin Asn Arg Gin Asn Leu Lys 

275 280 285 

Leu Val Leu Gin Arg Ala Leu Gin Asp Thr Pro Glu Val Asp Glu Gly 

290 295 300 

Gly Gly Trp Leu Pro Gin Glu Thr Leu Glu Leu Ser Gly Ser Arg Leu 
305 -'"110 315 320 

Glu Gin 
322 
<210> 2 
<211> 322 
<212> PRT 
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<213> Human 
<400> 2 

Mel Asp Ser Thr He Pro Val Leu Gly Thr Glu Leu Thr Pro He Asn 

5 10 15 

Gly Arg Glu Glu Thr Pro Cys Tyr Lys Gin Thr Leu Ser Phe Thr Gly 

20 25 30 

Leu Thr Cys He Val Ser Leu Val Ala Leu Thr Gly Asn Ala Val Val 

35 , 40 45 

Leu Trp Leu Leu Gly Cys Arg Met Arg Arg Asn Ala Val Ser He Tyr 

50 55 60 

He Leu Asn Leu Val Ala Ala Asp Phe Leu Phe Leu Ser Gly His lie 
65 70 75 80 

He Cys Ser Pro Leu Arg Leu lie Asn' He Arg His Pro lie Ser Lys 

85 90 95 

He Leu Ser Pro Val Met Thr Phe Pro Tyr Phe He Gly Leu Ser Met 

100 105 110 

Leu Ser Ala lie Ser Thr Glu Arg Cys Leu Ser He Leu Trp Pro He 

115 120 125 

Trp Tyr His Cys Arg Arg Pro Arg Tyr Leu Ser Ser Val Met Cys Val 

130 135 140 

Leu Leu Trp Ala Leu Ser Leu Leu Arg Ser He Leu Glu Trp Met Phe 
145 150 155 160 

Cys Asp Phe Leu Phe Ser Gly Ala Asn Ser Val Trp Cys Glu Thr Ser 

165 * 170 175 

Asp Phe lie Thr lie Ala Trp Leu Val Phe Leu Cys Val Val Leu Cys 

180 185 190 

Gly Ser Ser Leu Val Leu Leu Val Arg He Leu Cys Gly Ser Arg Lys 
195 200 205 
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Met Pro Leu Thr Arg Leu Tyr Yal Thr He Leu Leu Thr Val Leu Val 

210 215 220 

Phe Leu Leu Cys Gly Leu Pro Phe Gly He Gin Trp Ala Leu Phe Ser 
225 230 235 240 

Arg He His Leu Asp Trp Lys Val Leu Phe Cys His Val His Leu Val 

245 250 255 

Ser lie Phe Leu Ser Ala Leu Asn Ser Ser Ala Asn Pro He He Tyr 

260 265 270 

Phe Phe Val Gly Ser Phe Arg Gin Arg Gin Asn Arg Gin Asn Leu Lys 

275 280 285 

Leu Val Leu Gin Arg Ala Leu Gin Asp Thr Pro Glu Val Asp Glu Gly 

290 295 300 

Gly Gly Trp Leu Pro Gin Glu Thr Leu Glu Leu Ser Gly Ser Arg Leu 
305 310 315 320 

Glu Gin 

322 
<210> 3 
<211> 969 
<212> DNA 
<213> Human 
<400> 3 

ATGGATTCAA CCATCCCAGT CTTGGGTACA GAACTGACAC CAATCAACGG ACGTGAGGAG 60 
ACTCCTTGCT ACAAGCAGAC CCTGAGCTTC ACGGGGCTGA CGTGCATCGT TTCCCTTGTC 120 
GCGCTGACAG GAAACGCGGT TGTGCTCTGG CTCCTGGGCT GCCGCATGCG CAGGAACGCT 180 
GTCTCCATCT ACATCCTCAA CCTGGTCGCG GCCGACTTCC TCTTCCTTAG CGGCCACATT 240 
ATATGTTCGC CGTTACGCCT CATCAATATC CGCCATCCCA TCTCCAAAAT CCTCAGTCCT 300 
GTGATGACCT TTCCCTACTT TATAGGCCTA AGCATGCTGA GCGCCATCAG CACCGAGCGC 360 
TGCCTGTCCA TCCTGTGGCC CATCTGGTAC CACTGCCGCC GCCCCAGATA CCTGTCATCG 420 
GTCATGTGTG TCCTGCTCTG GGCCCTGTCC CTGCTGCGGA GTATCCTGGA GTGGATGTTC 480 
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TGTGACTTCC TGTTTAGTGG TGCTGATTCT GTTTGGTGTG AAACGTCAGA TTTCATTACA 540 
ATCGCGTGGC TGGTTTTTTT ATGTGTGGTT CTCTGTGGGT CCAGCCTGGT CCTGCTGGTC 600 
AGGATTCTCT GTGGATCCCG GAAGATGCCG CTGACCAGGC TGTACGTGAC CATCCTCCTC 660 
ACAGTGCTGG TCTTCCTCCT CTGTGGCCTG GCCTTTGGCA TTCAGTGGGC CCTGTTTTCC 720 
AGGATCCACC TGGATTGGAA AGTCTTATTT TGTCATGTGC ATCTAGTTTC CATTTTCCTG 780 
TCCGCTCTTA ACAGCAGTGC CAACCCCATC ATTTACTTCT TCGTGGGCTC CTTTAGGCAG 840 
CGTCAAAATA GGCAGAACCT GAAGCTGGTT CTCCAGAGGG CTCTGCAGGA CACGCCTGAG 900 
GTGGATGAAG GTGGAGGGTG GCTTCCTCAG GAAACCCTGG AGCTGTCGGG AAGCAGATTG 960 
GAGCAGTGA 969 
<210> 4 
<211> 969 
<212> DNA 
<213> Human 
<400> 4 

ATGGATTCAA CCATCCCAGT CTTGGGTACA GAACTGACAC CAATCAACGG ACGTGAGGAG 60 
ACTCCTTGCT ACAAGCAGAC CCTGAGCTTC ACGGGGCTGA CGTGCATCGT TTCCCTTGTC 120 
GCGCTGACAG GAAACGCGGT TGTGCTCTGG CTCCTGGGCT GCCGCATGCG CAGGAACGCT 180 
GTCTCCATCT ACATCCTCAA'CCTGGTCGCG GCCGACTTCC TCTTCCTTAG CGGCCACATT 240 
ATATGTTCGC CGTTACGCCT CATCAATATC CGCCATCCCA TCTCCAAAAT CCTCAGTCCT 300 
GTGATGACCT TTCCCTACTT TATAGGCCTA AGCATGCTGA GCGCCATCAG CACCGAGCGC 360 
TGCCTGTCCA TCCTGTGGCC CATCTGGTAC CACTGCCGCC GCCCCAGATA CCTGTCATCG 420 
GTCATGTGTG TCCTGCTCTG GGCCCTGTCC CTGCTGCGGA GTATCCTGGA GTGGATGTTC 480 
TGTGACTTCC TGTTTAGTGG TGCTAATTCT GTTTGGTGTG AAACGTCAGA TTTCATTACA 540 
ATCGCGTGGC TGGTTTTTTT ATGTGTGGTT CTCTGTGGGT CCAGCCTGGT CCTGCTGGTC 600 
AGGATTCTCT GTGGATCCCG GAAGATGCCG CTGACCAGGC TGTACGTGAC CATCCTCCTC 660 
ACAGTGCTGG TCTTCCTCCT CTGTGGCCTG CCCTTTGGCA TTCAGTGGGC CCTGTTTTCC 720 
AGGATCCACC TGGATTGGAA AGTCTTATTT TGTCATGTGC ATCTAGTTTC CATTTTCCTG 780 
TCCGCTCTTA ACAGCAGTGC CAACCCCATC ATTTACTTCT TCGTGGGCTC CTTTAGGCAG 840 
CGTCAAAATA GGCAGAACCT GAAGCTGGTT CTCCAGAGGG CTCTGCAGGA CACGCCTGAG 900 
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GTGGATGAAG GTGGAGGGTG GCTTCCTCAG GAAACCCTGG AGCTGTCGGG AAGCAGATTG 960 
GAGCAGTGA 969 
<210> 5 
<211> 30 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> 

<400> 5 

GTCGACATGG ATTCAACCAT CCCAGTCTTG 30 
<210> 6 
<211> 30 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> 

<400> 6 

ACTAGTTCAC TGCTCCAATC TGCTTCCCGA -, 30 
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Description 

Technical Field 

[0001] The present invention relates to a human-derived novel G protein coupled receptor protein or a salt thereof 
and a DNA encoding it. 

Background Art 

[0002] Physiologically active substances such as many hormones and neurotransmitters regulate the function of the 
living body through specific receptor proteins present in a cell membrane. Since many of these receptor proteins con- 
duct intracellular signal transmission through activation of coupled guanine nucleotide-binding protein (hereinafter ab- 
breviated as G protein in some cases) and have the common structure having 7 transmembrane regions, they are 
called collectively as G protein coupled receptor protein or 7 times transmembrane type receptor protein (7 TMR). 
[0003] The G protein coupled receptor protein is present on the surfaces of the cells and various functional cells of 
organs of the living body and plays on a physiologically important role as a target for a molecule which regulates the 
functions of those cells and organs, for example, hormones, neurotransmitters and physiologically active substances. 
A receptor transmits a signal into a cell through binding with a physiologically active substance, and a variety of reactions 
such as activation and inhibition of a cell are induced by this signal. 

[0004] Elucidation of the relationship of a substance which regulates the complex function of cells and organs of a 
variety of living bodies and a specific receptor therefor, in particular, a G protein coupled receptor protein elucidates 
the function of cells and organs of a variety of living bodies, and provides a very important means for developing drugs 
which are closely associated with the functions. 

[0005] For example, in a variety of organs of the living body, the physiological regulation is conducted under regulation 
by many hormones, hormone-like substances, neurotransmitters or physiologically active substances. In particular, 
physiologically active substances are present in various sites in the living body, and regulate their physiological function 
through receptor proteins, each corresponding thereto. There are still unknown hormones and neurotransmitters and 
other physiologically active substances in the living body, many of which have not been reported yet regarding the 
structures of these receptor proteins. Further, whether or not a subtype is present is not known in many of the known 
receptor proteins. 

[0006] Revelation of the relationship between a substance which regulates the complex function in the living body 
and a specific receptor protein therefor is a very important means for developing medicines. In addition, in order to 
effectively screen an agonist and an antagonist for receptor proteins and develop medicines, it is necessary to elucidate 
the function of a gene of a receptor protein expressed in the living body and express it in a suitable expression system. 
[0007] Recently, as a means for analyzing a gene expressed in the living body, studies of analyzing randomly a 
sequence of a cDNA are actively conducted, and the thus obtained sequences of cDNA fragments are registered in 
database as Expressed Sequence Tag (EST) are published. However, many ESTs contain only sequence information 
and it is difficult to presume their functions. 

[0008] Previously, a substance which inhibits binding of a G protein coupted receptor and a physiologically active 
substance (that is, ligand) and a substance which causes the same signal transmission as that for a physiologically 
active substance (that is, ligand) by binding have been utilized as a medicine for regulating the functions of the living 
body as a specific antagonist or agonist for these receptors. Therefore, new finding of a G protein coupled receptor 
protein which is not only important in the physiological manifestation in the living body but also as a target for drug 
development, and cloning of the gene (for example, cDNA) are a very important means upon finding of a specific ligand, 
an agonist and an antagonist for a novel G protein coupled receptor protein. 

[0009] However, not all of G protein coupled receptors have been found and f even at present, there are still many 
unknown G protein coupled receptors, and so called orphan receptors for which corresponding ligands have not been 
identified, and there are desired search of new G protein coupled receptors and elusidation of theirf unctions. In addition, 
there are examples where new hormones or physiologically active substances were found by using these orphan 
receptors and trying to find ligands corresponding to them using its signal transmission as an index [S. Hinuma et al., 
Nature, 393:272-276 (1998); T. Sakurai et al. Cell, 92:573-585 (1998); J. C. Meunieret al., Nature, 377(6549) 532-535 
(1995)]. However, as apparent from the fact that the above examples arc still a small number, the above trying is not 
easy. 

[0010] A G protein coupled receptor is useful for searching a new physiologically active substance (that is, ligand) 
using its signal transmission action as an index, or searching an agonist or antagonist for the receptor. On the other 
hand, even when a physiological ligand has not been found, an agonist or an antagonist to the receptor can be prepared 
by analyzing the physiological action of the receptor from an inactivation experiment of the receptor (knockout animal). 
A ligand, an agonist or an antagonist for these receptors can be expected to be utilized as an agent for preventing/ 
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treating or diagnosing diseases associated with the insufficient function of a G protein coupled receptor. 
[0011] Further, there are many cases where reduction or exasperation of the function of the receptor in the living 
body based on a gene mutation of a G protein coupled receptor is a cause for some diseases. In this case., there can 
be applied to gene therapy by not only administration of an antagonist or an agonist for receptor but also introduction 
of the receptor gene into the living body (or a particular organ) and introduction of an antisense nucleic acid for the 
receptor gene. In this case, a base sequence of the receptor is essential information for examining the presence or 
absence of deletion or mutation on a gene and the receptor gene can be applied to an agent for preventing/treating 
or diagnosing diseases associated with the insufficient function of the receptor. 

Disclosure of Invention 

[0012] The present invention provides a human being-derived novel G protein coupled receptor protein which is 
useful as described above. That is, the present invention provides a human being-derived novel G protein coupled 
receptor protein or a partial peptide thereof or a salt thereof, a polynucleotide (DNA, RNA and their derivatives) com- 
prising a polynucleotide (DNA, RNA and their derivatives) encoding the G protein coupled receptor protein or a partial 
peptide thereof , a recombinant vector comprising polynucleotide, a transformant harboring the recombinant vector, a 
process for producing the G protein coupled receptor protein or a salt thereof, an antibody to the G protein coupled 
receptor protein or a partial peptide thereof or a salt thereof, a compound which alters an amount of the G protein 
coupled receptor protein to be expressed, a method for determining a ligand for the G protein coupled receptor, a 
method for screening a compound (antagonist, agonist) or a salt thereof which alters binding of a ligand with the G 
protein coupled receptor protein, a kit for the screening, a compound (antagonist, agonist) which alters binding of a 
ligand obtained by using the screening method or screening kit and the G protein coupled receptor protein or the salt 
thereof, and a medicine comprising a compound (antagonist, agonist) or a salt thereof which alters binding of a ligand 
with the G protein coupled receptor protein and a compound which alters an amount of the G protein coupled receptor 
protein to be expressed. T 
[0013] The present inventors studied intensively and, as a result, we isolated a cDNA encoding a human being- 
derived novel G protein coupled receptor protein based on EST information made by a degenerated PGR method, and 
succeeded in analyzing its entire base sequence. And when this base sequence was translated into an amino acid 
sequence, the first to seventh transmembrane regions were confirmed on hydrophobic plot, and proteins encoding by 
these cDNAs were confirmed to be 7 times transmembrane type G protein coupled receptor protein. The present 
inventors further studied on these findings and, which resulted in completion of the present invention. 
[0014] That is, the present invention provides: 

(1 ) a G protein coupled receptor protein which comprises an amino acid sequence identical orsubstantially identical 
to an amino acid sequence represented by SEQ ID No: 1 or a salt thereof, 

(2) the G protein coupled receptor protein according to the above (1 ), wherein the amino acid sequence substan- 
tially identical to an amino acid sequence represented by SEQ ID No:1 is an amino acid sequence represented 
by SEQ ID No:2 or a salt thereof, 

(3) a partial peptide of the G protein coupled receptor protein according to above (1) or a salt thereof, 

(4) a polynucleotide which comprises a polynucleotide having a base sequence encoding the G protein coupled 
receptor protein according to the above (1 ), 

(5) the polynucleotide according to the above (4), which is a DNA, 

(6) the polynucleotide according to the above (4), which has a base sequence represented by SEQ ID No:3 or 
SEQ ID No:4, 

(7) a recombinant vector which comprises the polynucleotide according the above (4), 

(8) a transformant transformed with the recombinant vector according to the above (7), 

(9) a method for producing the G protein coupled receptor protein or a salt thereof, which comprises culturing a 
transformant according to the above (8) to produce the G protein coupled receptor protein according to the above 
(1), 

(1 0) an antibody to the G protein coupled receptor protein according to the above (1 ) or the partial peptide according 
to the above (3) or a salt thereof, 

(1 1 ) the antibody according to the above (1 0), which is a neutralizing antibody which inactivates signal transmission 
of the G protein coupled receptor protein according to th above (1 ), 

(12) a diagnostic agent which comprises the antibody according to the above (10), 

(13) a ligand for the G protein coupled receptor protein according to the above (1) or a salt thereof, which is 
obtainable by using the G protein coupled receptor protein according to the above (1) or the partial peptide ac- 
cording to the above (3) or a salt thereof, 

(14) a medicine which comprises the ligand for the G protein coupled receptor prot in according to the abov (13), 
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(15) a method for determining a ligand for the G protein coupled receptor protein according to the above (1) or a 
salt thereof, which comprises using the G protein coupled receptor protein according to the above (1) or the partial 
peptide according to the above (3) or a salt thereof, 

(1 6) a method for screening a compound which alters binding of a ligand with the G protein coupled receptor protein 
according to the above (1 ) or a salt thereof, which comprises using the G protein coupled receptor protein according 
to the above (1 ) or the partial peptide according to the above (3) or a salt thereof, 

(1 7) a kit for screening a compound which alters binding of a ligand with the G protein coupled receptor protein or 
a salt thereof according to the above (1 ), or a salt thereof, which comprises the G protein coupled receptor protein 
according to the above (1 ) or the partial peptide according to the above (3) or a salt thereof, 

(18) a compound which alters binding of a ligand with the G protein coupled receptor protein or a salt thereof 
according to the above (1 ) or a salt thereof, which is obtainable by using the method for screening according to 
the above (1 6) or the kit for screening according to the above (1 7), 

(1 9) a medicine which comprises a compound which alters binding of a ligand with the G protein coupled receptor 
protein or a salt thereof according to the above (1 ), or a salt thereof, which is obtainable by the method for screening 
according to the above (16) or the kit for screening according to the above (1 7), 

(20) a polynucleotide which hybridizes with the polynucleotide according to the above (4) under the highly stringent 
conditions, 

(21) a polynucleotide which comprises a base sequence complementary to the polynucleotide according to the 
above (4) or a part thereof, 

(22) a method for quantitating a mRNA for the G protein coupled receptor protein according to the above (1 ), which 
comprises using the polynucleotide according to the above (4) or a part thereof, 

(23) a method for quantitating the G protein coupled receptor protein according to the above (1 ), which comprises 
using the antibody according to the above (10), 

(24) a method for diagnosing diseases associated with the function of the G protein coupled receptor according 
to the above (1 ), which comprises using the quantitating method according to the above (22) or the above (23), 

(25) a method for screening a compound which alters an amount of the G protein coupled receptor according to 
the above (1 ) to be expressed, or a salt thereof, which comprises using the method for quantitatinq accordina to 
the above (22), 

(26) a method for screening a compound which alters an amount of the G protein coupled receptor protein according 
to the above (1 ) or a salt thereof in a cell membrane, which comprises using the method for quantitating accordinq 
to the above (23), 

(27) a compound which alters an amount of the G protein coupled receptor protein according to the above (1) or 
a salt thereof, which is obtainable by using the method for screening according to the above (25), 

(28) a compound which alters an amount of the G protein coupled receptor protein according to the above (1) or 
a salt thereof in a cell membrane, which is obtainable by using the method for screening according to the above 
(26), and so forth. 

Further, the present invention provides: 

(29) the G protein coupled receptor protein or a salt thereof according to the above (1), wherein the protein is a 
protein comprising (a) an amino acid sequence represented by SEQ ID No:1 , an amino acid sequence in which 1 
or 2 or more (preferably, around 1 to 30, more preferably around 1 to 9, more preferably a few (1 to 5) amino acids 
in an amino acid sequence represented by SEQ ID No:1 are deleted, (b) an amino acid sequence in which 1 or 2 
or more (preferably, around 1 to 30, more preferably around 1 to 10, more preferably a few (1 to 5)) amino acids 
are added to an amino acid sequence represented by SEQ ID No:1 : (c) an amino acid sequence in which 1 or 2 
or more (preferably, around 1 to 30, more preferably around 1 to 10, more preferably a few (1 to 5)) amino acids 
in an amino acid sequence represented by SEQ ID No: 1 are substituted with other amino acids, or (d) an amino 
acid of a combination of them, 

(30) a meLhod for determining the ligand according to" the above (15), which comprises contacting the G protein 
coupled receptor protein or a salt thereof according to the above (1) or the partial peptide or a salt thereof according 
to the above (3), with a test compound, 

(31 ) the method for determining a ligand according to the above (30), wherein a ligand is, for example, angiotensin, 
bombesin, canabinoide, cholecystokinin : glutamine, serotonin, melatonin, neuropeptide Y, opioid, purine, vaso- 
pressin, oxytocin, PACAR secretin, glucagon, calcitonin, adrenomedulin, somatostatin, GHRH, CRF. ACTH, GRP, 
PTH, VIP (vasoactive intestinal polypeptide), somatostatin, dopamine, motilin, amyline, bradykinin, CGRP (calci- 
tonin gene related peptide), leukotriene, pancreastatin, prostaglandin, thromboxane, adenosine, adrenaline, a and 
(3-chemokine (for example, IL-8, GROot, GROp, GROy, NAP-2, ENA-78. PF4, IP10, GCP-2, MCP-1 , HC14, MCP- 
3, 1-309, MlPlct, MIP-1p, RANTES), endothelin, enterogastrin, histamine, neurotensin, TRH, pancreatic polypep- 
tide or galanin, 

(32) the method for screening according to the above (16), which comprises comparing (i) the case where the G 
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protein coupled receptor protein or a salt thereof according to the above (1) or the partial peptide or a salt thereof 
according to the above (3) is contacted with a ligand, with (ii) the case where the G protein coupled receptor protein 
or a salt thereof according to the above (1) or the partial peptide or a salt thereof according to the above (3) is 
contacted with a ligand and a test compound, 

(33) a method for screening a compound which alters binding of a ligand and the G protein coupled receptor protein 
or a salt thereof according to the above (1 ), or a salt thereof, which comprises measuring and comparing an amount 
of a labeled ligand for the G protein coupled receptor protein or a salt thereof according to the above (1) or the 
partial peptide or a salt thereof according to the above (3) in (i) the case where a labeled ligand is contacted with 
the G protein coupled receptor protein or a salt thereof according to the above (1) or the partial peptide or a salt 
thereof according to the above (3),- and (ii) the case where a labeled ligand and a test compound are contacted 
with the G protein coupled receptor protein or a salt thereof according to the above (1 ) or the partial peptide or a 
salt thereof according to the above (3), 

(34) a method for screening a compound which alters binding of a ligand with the G protein coupled receptor protein 
or a salt thereof according to the above (1 ), or a salt thereof, which comprises measuring and comparing an amount 
of a labeled ligand to a cell comprising the G protein coupled receptor protein according to the above (1 ) in (i) the 
case where a labeled ligand is contacted with the cell , and (ii) the case where a labeled ligand and a test compound 
are contacted with the cell, 

(35) a method for screening a compound which alters binding of a ligand with the G protein coupled receptor protein 
or a salt thereof according to the above (1 ), or a sail thereof, which comprises measuring and comparing an amount 
of a labeled ligand to a membrane fraction of the cell comprising the G protein coupled receptor protein according 
to the above (1 ) in (i) the case where a labeled ligand is contacted with the membrane fraction of the ceil, and (ii) 
case where a labeled ligand and a test compound are contacted with the membrane fraction of the cell, 

(36) a method for screening a compound which alters binding of a ligand with the G protein coupled receptor protein 
or a salt thereof according to the above (1) or a salt thereof, which comprises measuring and comparing an amount 
of binding of a labeled ligand for the G protein coupled receptor protein in (i) where a labeled ligand is contacted 
with the G protein coupled receptor protein expressed on a cell membrane of a transformant according to the 
above (8) by culturing the transformant, and (ii) case where a labeled ligand and a test compound are contacted 
with the G protein coupled receptor protein expressed on a cell membrane of a transformant according to the 
above (8) by culturing the transformant, 

(37) a method for screening a compound which alters binding of a ligand with the G protein coupled receptor protein 
or a salt thereof according to the above (1 ), or a salt thereof, which comprises measuring and comparing the cell 
stimulating activity via the G protein coupled receptor protein in (i) the case where a compound which activates 
the G protein coupled receptor protein or a salt thereof according to the above (1) with a cell comprising.the G 
protein coupled receptor protein according to the above (1), and (ii) the case where a compound which activates 
the G protein coupled receptor protein or a salt thereof according to the above (1 ) and a test compound are con- 
tacted with a cell comprising the G protein coupled receptor protein according to the above (1), 

(38) a method for screening a compound which alters binding of a ligand with the G protein coupled receptor protein 
or a salt thereof according to the above (1), or a salt thereof, which comprises measuring and comparing the cell 
stimulating activity via the G protein coupled receptor protein in the case where a compound which activates the 
G protein coupled receptor protein or a salt thereof according to the above (1) is contacted with the G protein 
coupled receptor protein expressed on a cell membrane of a transformant according to the above (8) by culturing 
the transformant, and the case where a compound which activates the G protein coupled receptor protein or a salt 
thereof according to the above (1 ) and a test compound are contacted with the G protein coupled receptor protein 
expressed on a cell membrane of a transformant according to the above (8) by culturing the transformant, 

(39) the method for screening according to the above (37) or the above (38), wherein the compound which activates 
the G protein coupled receptor protein according to the above (1) is angiotensin, bombesin, canabinoide, chole- 
cystokinin, glutamine, serotonin, melatonin, neuropeptide Y, opioid, purine, vasopressin, oxytocin, PACAP, secre- 
tin, glucagon : calcitonin, adrenomeduiin, somatostatin, GHRH, CRF, ACTH, GRP, PTH, VIP (vasoactive intestinal 
polypeptide), somatostatin, dopamine, mottlin, amyiine, bradykinin. CGRP (calcitonin gene related peptide), leu- 
kotriene, pancreastatin. prostaglandin, thromboxane, adenosine, adrenaline, a and p-chemokine (for example, IL- 
8, GROct, GROp : GROy : NAP-2, ENA-78, PF4, IP10, GCP-2, MCP-1, HC14, MCP-3, 1-309, MIP1a, MIP-1(3, 
RANTES), endothelin, enterogastrin, histamine, neurotensin, TRH, pancreatic polypeptide or galanin, 

(40) a compound which alters binding of a ligand with the G protein coupled receptor protein or a salt thereof 
according to the above (1 ), or a salt thereof, which is obtainable by the method for screening according to the 
above (32) to (39), 

(41) a medicine which comprises a compound which alters binding of a ligand with the G protein coupled receptor 
prot in or a salt th reof according to the above (1 ), or a salt thereof, which is obtainable by the method for screening 
according to the above (32) to (39), 
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(42) the kit for screening according to the above (17), which comprises a cell comprising the G protein coupled 
receptor protein according to the above (1 ), 

(43) the kit for screening according to the above (1 7), which comprises a membrane fraction of a cell comprising 
the G protein coupled receptor protein according to the above (1), 

(44) the kit for screening according to the above (17) ; which comprises the G protein coupled receptor protein 
expressed on a cell membrane of a transformant according to the above (8) by culturing the transformant, 

(45) a compound which alters binding of a ligand with the G protein coupled receptor protein or a salt thereof 
according to the above (1), or a salt thereof, which is obtainable by the kit for screening according to the above 
(42) to (44), 

(46) a medicine which comprises a compound which alters binding of a ligand with the G protein coupled receptor 
protein or a salt thereof according to the above (1), or a salt thereof, which is obtainable by the kit for screening 
according to the above (42) to (44), 

(47) a method for quantitating the G protein coupled receptor protein or a salt thereof according to the above (1) 
or the partial peptide or a salt thereof according to the above (3), which comprises contacting the antibody according 
to the above (10), with the G protein coupled receptor protein according to the above (1) or the partial peptide 
according to the above (3) or a salt thereof, 

(48) amethod for quantitating the G protein coupled receptor protein according to the above (1 ) or the partial peptide 
according to the above (3) or a salt thereof in a test solution, which comprises competitively reacting the antibody 
according to the above (10), with a test solution and the labeled G protein coupled receptor protein according lo 
the above (1) or the partial peptide according to the above (3) or a salt thereof, and measuring a proportion of the 
G protein coupled receptor protein according to the above (1) or the partial peptide according to the above (3) or 
a salt thereof bound to the antibody, and 

(49) a method for quantitating the G protein coupfed receptor protein according to the above (1) or the partial 
peptide according to the above (3) or a salt thereof in a test solution, which comprises reacting simultaneously or 
successively a test solution with the antibody according to the above (10) insolubiiized on a carrier and the labeled 
antibody according to the above (1 0), and measuring the activity of a labeling agent on a insolubiiized carrier. 

Brief Description of Drawings 

[0015] FIG. 1 shows a hydrophobic plot of the present G protein coupled receptor protein, which was made based 
on an amino acid sequence represented by SEQ ID No:1 . 

[0016] FIG. 2 shows comparison of an amino acid sequence of the present G protein coupled receptor protein having 
an amino acid sequence represented by SEQ ID No:1 with that of MAS. In the FIG.2, an upper row shows an amino 
acid sequence of the present G protein conjugated protein and a lower row shows an amino acid sequence of MAS. 

Best Mode for Carrying Out the Invention 

[0017] The present G protein coupled receptor protein (hereinafter referred to as receptor protein in some cases) is 
a receptor protein comprising an amino acid sequence identical or substantially identical to an amino acid sequence 
represented by SEQ ID No: 1 (for example, an amino acid sequence represented by SEQ ID No: 2). 
[0018] The present receptor protein may be a protein derived from cells (e.g., hepatic cells, spleen cells, nerve ceils, 
glia cells, pancreatic p-cells, bone marrow cells, mesangial cells, Langerhans' cells, epidermal cells, epithelial cells, 
endothelial cells, fibroblasts, fibrous cells, muscular cells, fat cells, immune cells (e.g., macrophage, T cell, B cell, 
natural killer cell, mast cell neutrophils, basophils, eosinophils, monocyte), megakaryocyte, synovial membrane cells, 
soft-bone, cells, bone cells, osteoblast, osteoclast, mammary gland cells or interstitial ceils, or their precursor cells, 
stem cells or cancer cells) or any tissues having such cells, for example, brain and each site of brain (e.g., olfactory 
bulb, tonsil nuclei, cerebral basal bulb : hippocampus, thalamus, hypothalamus, cerebral cortex, medulla bulb, cere- 
bellum), spinal cord, pituitary, stomach, pancreas, kidney, liver, gonads, thyroid glands, galls, bone marrow, adrenals, 
skin, muscles, lungs, digestive tracts (e.g., large and small intestines), bloodvessels, heart, thymus, spleen, salivary 
glands, peripheral blood, prostate," testicles, ovary, placenta, uterus, bone, cartilage, joints, skeletal muscles from hu- 
mans or warm-blooded-animals (e.g., guinea pig, rat, mouse, chicken, rabbit, pig, sheep, cow, monkey etc.), as well 
as a recombinant protein or a synthetic protein. 

[0019] Examplea of an amino acid sequence substantially identical to an amino acid sequence represented by SEQ 
ID No: 1 include an amino acid sequence having about 50% or more, preferably about 70% or more, more preferably 
about 80% or more, more preferably about 90% or more, most preferably about 95% or more homology with an amino 
acid sequence represented by SEQ ID No:1 . 

[0020] The protein of the present invention comprising an amino acid sequence substantially identical with the amino 
acid sequence represented by SEQ ID NO:1 is preferably for example, a protein having an amino acid sequence 
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substantially identical with the amino acid sequence represented by SEQ ID N0:1 and having substantially homoge- 
neous properties with those of a protein having the amino acid sequence represented by SEQ ID NO: 1 . 
[0021] The protein of the present invention comprising an amino acid sequence substantially identical to an amino 
acid sequence represented by SEQ ID No:1 , is more particularly a protein comprising an amino acid sequence repre- 

5 sented by SEQ ID No:2. 

[0022] The substantially homogeneous properties indicate, for example include the ligand binding activity and the 
signal information transmission a ction. The terms "substantially homogeneous" mean that those activities are quali- 
tatively homogeneous. Therefore, although it is preferable that the activities such as the ligand binding activity and the 
signal information transmission action are equal (for example, about 0.01 to 1 00-fold, preferably about 0.5 to 20-fold, 

10 more preferably about 0.5 to 2-fold), quantitative elements such as a degree of these activities and a molecular-weight 
may be different. 

[0023] Measurement of the ligand binding activity and the signal information transmission action can be according 
to the perse known method, for example, by the ligand determining method and screening method described later. 
[0024] In addition, as the receptor protein of the present invention, a protein comprising (a) an amino acid sequence 
15 in which 1 or 2 or more (preferably, around 1 to 30 : more preferably around 1 to 10, further preferably a few (1 to 5)) 
amino acids in an amino acid sequence represented by SEQ ID No:1 are deleted, (b) an mino acid sequence in which 

1 or 2 or more (preferably, around 1 to 30, more preferably around 1 to 10, further preferably a few (1 to 5)) amino 
acids are added to an amino acid sequence represented by SEQ ID No: 1 , (c) an amino acid sequence in which 1 or 

2 or more (preferably, around 1 to 30, more preferably around 1 to 10, further preferably a few (1 lo 5)) amino acids in 
20 an amino acid sequence represented by SEQ ID No:1 aresubstituted with other amino acids, or (d) an amino acid of 

a combination of them, and the like is used. 

[0025] In receptor proteins in the present specification, a left end is a N-terminal (amino terminal) and a right end is 
a C-terminal (carboxyl terminal) according to the convention of the peptide display. Although present proteins including 
a protein comprising an amino acid sequence represented by SEQ ID No:1 have usually carboxyl group (-COOH) or 

25 carboxyiate (-COO - ) as a C-terminal, they may have an amide (-CONH 2 ) or an ester (-COOR) as a C-terminal. - 

[0026] As R in ester, for example, C u6 alkyl group such as methyl, ethyl, n-propyl, isopropyl and n-butyi, C^g cy- 
cloalkyl group such as cyclopentyl and cyclohexyl, C 6 . 12 aryl group such as phenyl and a-naphthyl, C 7 . 14 aralkyl group 
such as phenyl-C.,.2 alkyl group such as benzyl and phenetyl or a-naphthyl-C^g alkyl group such as a-naphthylmethyl,. 
as well as pivaloyloxymethyl group generally used in an oral ester are used. 

30 [0027] When the present receptor protein has carboxyl group (or carboxyiate) at a position other than a C-terminal, 
proteins in which carboxyl group is amidated or esterified are also included in the present receptor protein. As an ester 
in this case, for examples, an ester at a C-terminal described above is used. 

[0028] Further, the present receptor proteins include proteins in which an amino group of a methionine residue of a 
N-terminal amino acid residue (for example, methionine residue is protected with a protecting group (for example, C-,^ 

35 acyl group such as C^ alkanoyl such as formyl group and acetyl group) in the aforementioned proteins, proteins in 
which a N-terminat glutamine residue produced by cutting in the living body is pyroglutamine-oxidized, proteins in which 
a substituent (such as -OH, -SH, amino group, imidazole group, indole group, guanidino group) on a side chain of an 
intramolecular amino acid is protected with a suitable protecting group (C^ acyl group such as C,. 6 alkanoyl group 
such as formyl group and acetyl group), and conjugated proteins such as glycoprotein having sugar chains bound 

40 thereto. 

[0029] As an embodiment of the present receptor protein, for example, a human being-derived (more preferably 
human being hippocampus-derived) receptor protein comprising an amino acid sequence represented by SEQ ID No: 
1 is used. 

[0030] As a partial peptide of the present receptor protein (hereinafter abbreviated as partial peptide in some cases), 
45 any partial peptides are used as long as they are a partial peptide of the aforementioned receptor protein. For example, 
among the present receptor protein molecules, a partial peptide which is exposed outside a cell membrane and has 
the receptor binding activity is used. 

[0031] More specifically, as a partial peptide of a receptor protein having an amino acid sequence represented by 
SEQ ID No:1 , there is a peptide comprising a part analyzed to an extracellular region (hydrophilic site) in a hydrophobic 
50 plot analysis shown in FIG. 1 . In addition, a peptide comprising a hydrophobic site as its part maybe also used. Although 
peptides comprising individual domains separately may be used, peptides of a part comprising simultaneously a plu- 
rality of domains may be used. 

[0032] It is preferable that the number of amino acids of the present partial peptide is at least 20 or more, preferably 
50 or more, more preferably 1 00 or more among component amino acid sequence of the aforementioned present 
55 receptor protein. 

[0033] Substantially same amino acid sequence denotes an amino acid sequence having about 50% or more, pref- 
erably about 70% or more, more preferably about 80% or more, further preferably about 90% or more, most preferably 
about 95% or more homology with these amino acid sequences. 
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[0034] Here : the terms "substantially homogeneous properties" have the same meanings as defined above. Meas- 
urement of "substantially homogeneous properties a can be performed as described above. 

[0035] In addition, in the present partial peptide, 1 or 2 or more (preferably, around 1 to 1 0, more preferably a few 
(1 to 5)) amino acids in the aforementioned amino acid sequence may be deleted, or 1 or 2 or more (preferably, around 
1 to 20, more preferably around 1 to 1 0, further preferably a few (1 to 5)) amino acids may be added to the amino acid 
sequence, or 1 or 2 or more (preferably, around 1 to 20 : more preferably 1 to 1 0, further preferably a few (1 to 5)) amino 
acids may be substituted with other amino acids. 

[0036] In addition, the present partial peptide has usually a carboxyl group (-COOH) or carboxylate (-COO*) as a C- 
terminal. However, a C-terminal may be amido (-CONH 2 ) or an ester (-COOR) as in the present protein. 
[0037] Further, partial peptides in which an amino group of a methionine group of a N-terminal is protected with a 
protecting group, partial peptides in which a N-terminal is cut in the living body and the produced Gin is pyroglutamine- 
oxidized, partial peptides in which a substituent on a side chain of an intramolecular amino acid is protected with a 
suitable protecting group, or a conjugated peptide in which a sugar chain is bound, such as so-called giycopeptide are 
included in the present peptide, as in the aforementioned present receptor protein. 

[0038] In addition, although the present partial peptide has usually a carboxyl group (-COOH) or carboxylate (-COO-) 
as a C-terminal, a C-terminal may be an amido (-CONH 2 ) or an ester (-COOR) as in the aforementioned present protein. 
[0039] Examples of salts of the receptor protein or partial peptide of the present invention include salts with physio- 
logically acceptable acids (e.g., inorganic acids, organic acids) or bases (e.g., alkali metal salts), and preferably phys- 
iologically acceptable acid addition salts. Such salts include, for example, salts with inorganic acids (e.g., hydrochloric 
acid, phosphoric acid, hydrobromic acid, sulfuric acid) or salts with organic acids (e.g., acetic acid, formic acid, propionic 
acid, fumaric acid, maleic acid, succinic acid, tartaric acid, citric acid, malic acid, oxalic acid, benzoic acid, methanesul- 
fonic acid, benzenesulfonic acid). 

[0040] The present receptor protein or a salt thereof can be prepared from cells or tissues of a human being and a 
warm blood mammal described above by the method of purifying proteins known perse, or can be prepared by culturing 
a transformant comprising a DNA encoding a. protein described later. Alternatively, it can be prepared according to a 
method of synthesizing a peptide described later. 

[0041] For production from human or mammalian tissues or cells, the human or mammalian tissues or cells are 
homogenized and then extracted with e.g. an acid, and the extract can be subjected to purification and isolation by a 
combination of chromatographic techniques such as reverse-phase chromatography, ion-exchange chromatography 
etc. 

[0042] For synthesis of the receptor protein or partial peptide of the present invention or a salt thereof or amide 
derivatives thereof, usually commercially available resin for protein synthesis can be used. Such resin includes, for 
example, chloromethyl resin, hydroxymethyl resin, benzhydryl amine resin, aminomethyl resin, 4-benzyloxybenzyl al- 
cohol resin, 4-methylbenzhydryl amine resin, PAM resin, 4-hydroxymethylmethylphenylacetamidemethyl resin, poly- 
acrylamide resin, 4-(2 , ,4 , -dimethoxyphenyl-hydroxymethyl) phenoxy resin, 4-(2\4'-dimethoxyphenyl-Fmoc aminoethyl) 
phenoxy resin, and so forth. On the resin described above, each amino acid with the a-amino group and side-chain 
functional group properly protected is condensed sequentially in accordance with the sequence of the desired protein 
by the per se known condensation methods. At the end of the reaction, the protein is cleaved off from the resin while 
various protecting groups are removed, and the product is subjected to a reaction of forming intramolecular disulfide 
bonds in a highly dilute solution to give the desired protein or an amide thereof. 

[0043] A wide variety of activating reagents usable for protein synthesis can be used for condensation of the protected 
amino acids described above, and carbodiimides are particularly preferable. Examples of such carbodiimides include 
DCC ; N.N'-diisopropylcarbodiimide, N-ethyl-N , -(3-dimethylaminoprolyl)carbodiimide, etc. For activation by these rea- 
gents, the protected amino acids along with racemization inhibitors (e.g., HOBt, HOOBt) can be added to the resin 
directly or after the protected amino acids were previously activated as symmetric acid anhydrides or HOBt esters or 
HOOBt esters. 

[0044] The solvent used for activation of each protected amino acid or for condensation thereof with the resin can 
be selected as necessary from those solvents known to be usable in protein condensation reaction. Examples of such 
solvent include acid amides such as N ; N-dimethylformamide, N.N-dimethylacetamide and N-methylpyrrolidone, halo- 
genated hydrocarbons such as methylene chloride and chloroform, alcohols such as trif luoroethanol, sulfoxides such 
as dimethyl sulfoxide, ethers such as pyridine, dioxane and tetrahydrofuran : nitrites such as acetonitrile and propioni- 
trilc, esters such as methyl acetate and ethyl acetate, or a suitable mixture thereof. The reaction temperature is usually 
selected as necessary within the range known to be usable in the reaction of forming protein bonds, and usually the 
reaction temperature is selected within the range of about -20 °C to 50 °C. The activated amino acid derivatives are 
used usually in excess (1 .5- to 4-fold). When their condensation is insufficient, their sufficient condensation is achieved 
as a result of a test using ninhydrin reaction by repeatedly carrying out the condensation reaction without conducting 
elimination of the protecting groups. When their sufficient condensation is not achieved even by repeatedly carrying 
out the reaction, the unreacted amino acids are acetylated with acetic anhydride or acetyl imidazole. 
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[0045] The protecting groups for amino groups in the starting materials include, for example, Z, Boc, t-pentyioxycar- 
bonyl, isobornyloxycarbonyl, 4-methoxybenzyloxycarbonyL Cl-Z, Br-Z, adamantyloxycarbonyl, trifluoroacetyl, 
phthaloyl, formyl, 2-nitrophenylsulphenyl\ diphenylphosfinothioyl, Fmoc etc. 

[0046] The carboxyl group can be protected by, for example, alkyl esterification (e.g., straight-chain, branched or 
5 cyclic alkyl esterification such as methyl, ethyl, propyl butyl, t-butyl, cyclopentyl, cyclohexyl, cycloheptyl, cycloctyl or 
2-adamantyl esterification), aralkyl esterification (e.g., benzyl esterification, 4-nitrobenzyl esterification, 4-methoxyben- 
. zyl esterification, 4-chlorobenzyl esterification, benzhydryi esterification), phenacyl esterification, benzyloxycarbonyl- 
hydrazidation, t-butoxycarbonylhydrazidation, tritylhydrazidation etc. 

[0047] The hydroxy! group in serine can be protected by, for example, esterification or etherification. A suitable group 
10 used in this esterification includes, for example, lower alkanoyl groups such as acetyl group, alloyl groups such as 
benzoyl group, and carbonic acid-derived groups such as benzyloxycarbonyl group and ethoxycarbonyl group. A suit- 
able group for etherification includes, for example, a benzyl group, tetrahydropyranyl group, t-butyl group etc. 
[0048] The protecting group used for the phenolic hydroxyl group in tyrosine includes, for example, Bzl, Cl 2 -Bzl, 
2-nitrobenzyl, Br-Z, t-butyl etc. 

15 [0049] The protecting group used for imidazole in histidine includes, for example, Tos 4-methoxy-2,3,6-trimethylben- 
zenesultonyl, DNP, benzyloxymethyl, Bum, Boc, Trt, Fmoc etc. 

[0050] Activated carboxyl groups in the starting materials include, for example, the corresponding acid anhydrides, 
azides and active esters (i.e. esters with alcohols such as pentachlorophenol, 2,4,5-trichlorophenol, 2,4-dinitrophenol, 
cyanomethyl alcohol, p-nitrophenol, HONB, N-hydroxysuccinamide, N-hydroxyphthalimide and HOBt).The activated 

20 amino groups in the starting materials include, for example, the corresponding phosphoric acid amides. 

[0051 ] Examples of methods for removing (leaving) of the protecting groups include catalytic reduction in a hydrogen 
stream in the presence of a catalyst such as Pd-blackor Pd-carbon, acid treatment using anhydrous hydrogen fluoride, 
methane sulfonic acid, trifluoromethane sulfonic acid, trifluoroacetic acid or a mixed solution thereof, base treatment 
using diisopropylethylamine, triethylaminc, piperidine or piperazine, and reduction using sodium in liquid ammonia. 

25 The leaving reaction by the acid treatment described above is carried out generally at a temperature of about -20 °C 
to 40 °C, and it is effective in the acid treatment to add a cation scavenger such as anisole, phenol, thioanisole, m- 
cresol, p-cresol, dimethylsulfide, 1 ,4-butanedithiol and 1 ,2-ethanedithiol. A2,4-dinitrophenylgroup used as a protecting 
group for imidazole in histidine can also be removed by treatment with thiophenol, while a formyl group used as a 
protecting group for indole in tryptophan can be removed not only by deprotection by acid treatment in the presence 

30 of 1 ,2-ethanedithiol or 1 ,4-butanedithiol, but also by alkali treatment using dilute sodium hydroxide solution or dilute 
ammonia. 

[0052] Protection and protecting groups for functional groups which should not participate in the reaction of the 
starting materials, elimination of the protecting groups, and activation of functional groups participating in the reaction 
can be selected as necessary from known groups or known means. 

35 [0053] Another method of obtaining an amide derivative of the protein includes, for example, protecting thea-carboxyl 
group of a C-terminal amino acid by amidation, then extending a peptide (protein) chain at the side of the amino group 
until it attains desired chain length, and thereafter producing a protein-of said peptide chain from which only the pro- 
tecting group for the N-terminal a-amino group was removed and a protein of said peptide chain from which only the 
protecting group for the C-terminal carboxyl group was removed, followed by condensation both the proteins in the 

40 mixed solvent as described above. The details.of the condensation reaction are the same as described above. The 
protected protein obtained by condensation is purified, and every protecting group is removed by the method descried 
above, whereby the desired crude protein can be obtained. This crude protein is purified by a wide variety of known 
purification techniques, and by lyophilizing its major fraction, the desired amide derivative of the protein can be obtained. 
[0054] To obtain an ester derivative of the protein, for example the a-carboxyl group of a C-terminal amino acid is 

45 condensed with desired alcohol to form an amino acid ester from which the desired ester derivative of the protein can 
be obtained in the same manner as for the amide derivative of the protein. 

[0055] The partial peptide of the present invention or a salt thereof can be produced according to a peptide synthesis 
per se known method or by cleaving the protein of the present invention with a suitable peptidase. For example, the 
peptide synthesis method may be the solid- or liquid-phase synthesis method. That is, the desired peptide can be 
50 obtained by condensation of a partial peptide or amino acids capable of constituting the partial peptide of the present 
invention with the remainder, followed by elimination of protecting groups if any from the product. As the known con- 
densation method and the elimination of the protecting groups, mention is made of e.g. the methods, described in (1) 
to (5) below: 

55 (1) M. BodanszkyandM. A. Ondetti, Peptide Synthesis, Interscience Publisher, New York (1966); 

(2) Schroeder and Luebke, The Peptide, Academic Press, New York (1965); 

(3) Nobuo Izumiya et al., Basis and Experiments in Peptide Synthesis (in Japanese), . Maruzen Co., Ltd. (1975); 

(4) Haruaki Yajima and Shunpei Sakakibara, Biochemical Experimental Course 1, Protein Chemistry IV, 205, 
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(5?HaraaW Yajima (supervisor), Development of medicines, a second series, vol.14, Peptide Synthesis, Hiroka- 



washoten. 



[0056] After the reaction, the partial peptide of the present invention can be isolated and purified by a combination 
of conventional purification techniques such as solvent extraction, distillation, column chromatography, liquid chroma- 
tography and recrystallization. If the partial peptide is obtained in a free form by these methods, the product can be 
converted into a suitable salt by a known method or its analogous method, or if the partial peptide is obtained in a salt 
form it can be converted into a free peptide or other salts by a known method or its analogous method 
[0057] As a polynucleotide encoding the present receptor protein, any polynucleotides (DNA or RNA, preferably 
DNA) may be used as long as they comprise a base sequence encoding the aforementioned present receptor protein. 
As the polynucleotide, there are a DNA and a RNA such as a mRNA encoding the present receptor protein, whether 
double-stranded or single-stranded. In the case of the double-strand, a double-stranded DNA, a double-stranded RNA 
or a DNA: RNA hybrid may be used. In the case of single-strand, a sense strand (that is, coding strand), or an antisense 
strand (that is, non-coding strand) may be used. 

[0058] As a DNA encoding the present receptor protein, any of a genomic DNA, a genome DNA library, a cDNA 
derived from the aforementioned cells or tissues, a cDNA library derived from the aforementioned ceHs or tissues, and 
a synthetic DNA may be used. A vector used for a library may be any of bacteriophage, plasmid, cosmid and phagem.de. 
In addition, amplification can be performed directly by Reverse Transcriptase Polymerase Chain Reaction (hereinafter 
abbreviated as RT-PCT method) using total RNA or mRNA fraction prepared from the aforementioned cells or tissues. 
[00591 Specifically, as a DNA encoding the present receptor protein, for example, a DNA comprising a base sequence 
represented by SEQ ID No: 3 or SEQ ID No:4, or any DNAs having a base sequence which hybridizes with a base 
sequence represented by SEQ ID No:3 or SEQ ID No:4 under the highly stringent conditions, and having the substan- 
tially homogeneous properties (for example, ligand binding activity and signal information transmission action) as that 
of the present receptor protein may be used. „ ecr. m m«.4 w 

[00601 As a DNA which can hybridize with a base sequence represented by SEQ ID No:3 or SEQ ID No.4, for 
example, a DNA comprising a base sequence having about 70% or more, preferably about 80% or more more pret- 
erably about 90% or more, most preferably about 95% or more homology with a base sequence represented by SEQ 
ID No*3 or SEQ ID No:4 is used. . , 

[00611 Hybridization can be carried out according to a per se known method or its analogous method, tor example 
a method described in Molecular Cloning, 2nd ed. (J. Sambrook et al., Cold Spring Harbor Lab. Press, 19B9MT a 
commercial library is used, hybridization can be carried out according to the manufactures instruct.ons. Preferably, 
hybridization can be conducted under high stringent conditions. 

[0062] The high stringent conditions refer to those conditions under which the concentration of sodium is about 19 
So 40 mM. preferably about 1 9 to 20 mM. and the temperature is about 50 to 70 -C. preferably "bo* 60 to 65 c. More 
specifically, as a DNA encoding a receptor protein comprising an amino acid sequence represented by SEQ ID Na 
a DNA comprising a base sequence represented by SEQ ID No:3 is used. As a DNA encod.ng a receptor ^prote n 
comprising an amino acid sequence represented by SEQ ID No:2, a DNA comprising a base sequence represented 

2o631 Q A po°ynucleo?de comprising a part of a base sequence of a DNA encoding the present receptor protein ^ or i a 
part of a base sequence complementary with the DNA means not only include a DNA encoding the following present 
partial peptide but also include RNA. , 
[0064] According to the present invention, an antisense polynucleotide (nucleic acid) which can inhibit replication or 
expression of a G protein coupled receptor protein gene can be designed and synthesized based on a base sequence 
Z^ZZ dL encoding the cloned or determined G protein coupled receptor ^^^JeoMe 
(nucleic acid) can hybridize with a RNA for a G protein coupled receptor protein gene, can inhibit the symhese or the 
unctions of the RNA, orcan regulate or control expression o. a G protein coupled receptor protein 
with a G protein coupled receptor protein-related RNA. A polynucleotide complementary ^elected equence oi 
a G prote^ coupled receptor protein-related RNA, and a polynucleotide which can specifically ^f^^^^ 
coup'ed receptor protein-related RNA are useful for regulating and controlling expression ^^"^^ 
cepior protein gene in vivo and in vitro, and useful for treating or diagnosing diseases. A term correspond means 
homologous complementary wKh a particular sequence of a nucleotide, a 

a gene. "Correspond" between a nucleotide, a base sequence or a nucleic acid and a peptide (protein) usuaHy denotes 
an amino acid of a peptide (protein) under direction induced by a nucleotide (nucleic acd) sequence or ts complement. 
Mhouqh J-termina. hairpin roop,. 5'-terminal 6-basepair repeat, 5'-terminal nontranslat.cn region, polypeptide trans- 
fa ion i ^tiatingTdon protein coding region, ORF translation initiating codon, 3--terminal nontranslation region, 3 - 
lerm^Srome region and 3--termina. hairpin roop can be selected as a preferable subject region, any reg.on ,n 
a G protein coupled receptor gene as a subject region. 
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[0065] The relationship between an end nucleic acid and polynucleotide complem ntary with at least a part of a 
subject region, and the relationship between a subject and a polynucleotide which can hybridize therewith can be said 
to be "antisense". As an antisense polynucleotide., there are a polydeoxynucieotide comprising 2-deoxy-D-ribose t a 
polydeoxynucleotide comprising D-ribose : other type polynucleotide which is a N-glycoside of a purine or pyrimidine 
base, or other polymer having. a non-nucleotide skeleton (for example, a comm rciaily available protein nucleic acid 
and synthetic sequence specific nucleic acid polymer) or other polymer comprising a special linkage (providied that, 
the polymer contains their nucleotide having arrangement permitting base pairing and base attachment found in a DNA 
and a RNA). They may be a double-stranded DNA, a single-stranded DNA, a double-stranded RNA, a singie-stranded 
RNA, or a DNA: RNA hybrid, a non-modified polynucleotide (or non-modified oligonucleotide) or may have the added 
known modification, for example, may have a label known in the art, or have a cap, or may be methylated, or may have 
substitution of 1 or more natural nucleotide with similar nucleotides, or may have intramolecular nucleotide modification, 
for example, may have non-charged linkage (methylphosphonate, phosphotriester phosphoramidate, and carbanate), 
may have a charged linkage or a sulfur-comprising linkage (for example, phosphorothioate and phosphorodithioate), 
for example, may have a side chain group of a protein (nuclease, a nuclease inhibitor, toxin, antibody, signal peptide, 
poly-L-lysine) or a sugar (for example, monosaccharide), may have intercalent compound (for example, acridine and 
psoralen), may contain a chelate compound (for example, metal, radioactive metal, boron, oxidative metal), may contain 
alkylating agent, or may have a modified linkage, (for example, a anomer type nucleic acid). Here, "nucleoside", "nu- 
cleotide" and "nucleic acid" include, not only those comprising a purine and pyrimidine base but also those having 
modified other heterocyclic type base. Such the modified materials may contain methylated purine and pyrimidine, 
acylated purine and pyrimidine, or other heterocycle. A modified nucleotide and a modified nucleotide may have a 
modified sugar part and, for example, 1 or more hydroxy groups may be substituted with halogen or an aliphatic group, 
or converted into a functional group such as ether and amine. 

[0066] The present antisense polynucleotide (nucleic acid) is a RNA, a DNA, or a modified nucleic acid (RNA, DNA). 
Examples of the modified nucleic acid are not limited to but include a sulfur derivative and a thiophosphate derivative 
of nucleic acid, and modified nucleic acids which are resistant to degradation of polynucleosideamide and oligonucl- 
eosideamide. The present antisense nucleic acid can be preferably designed under the following strategy. That is, an 
antisense nucleic acid in a cell is made to be more stable, the cell permeability of an antisense nucleic acid is enhanced, 
affinity for a goal sense strand is made to be greater and, if any, toxicity of an antisense nucleic acid is made to be smaller. 
[0067] A variety of such the modifications are known in the art. For example, there is a disclosure in G. Kawakami 
etaL Pharm.Tech. Japan, vol. 8, pp. 247, 1992; vol. 8, pp.395, 1992; S. T. Crooke etal. ed., Antisense Research and 
Applications, CRS Press, 1993. 

[0068] The present antisense nucleic acid may be altered, may contain a modified sugar, a base or a linkage, may 
be supplied in the special form of a liposome and a microsphere, may be applied by gene theraphy, may be given in 
the addition form. Examples of the antisense nucleic acid which may be used in the addition form include a potycation 
such as polylysine which neutralizes a charge of phosphate skeleton, and hydrophobic material such as a lipid which 
enhances the interaction with the cell membrane and increases uptake of nucleic acid (for example, phospholipid and 
cholesterol). Examples of a preferable lipid to be added include cholesterol and its derivative (for example, cholesteryl 
chlorpfbrmate and cholic acid). These can be attached to a 3'-terminal or a 5'-terminal of nucleic acid and can be 
attached via a base, a sugar, and an intramolecular nucleoside linkage. An example of other group includes a group 
for capping and preventing degradation by a nuclease such as exonuciease and RNase. An example of such the group 
for capping is not limited to but includes a glycol such as a protecting group for a hydroxyl group known in the art 
including polyethylene glycol, tetraethylene glycol. 

[0069] The inhibitory activity of an antisense nucleic acid can be examined by using the present transformant, the 
present in vivo and in vitro gene expression system, or in vivo and in vitro translation system for a G protein coupled 
receptor protein. The nucleic acid can be applied to a cell by a variety of per se known methods. 
[0070] As a DNA encoding the present partial peptide, any DNAs may be used as long as they contain a base 
sequence encoding the aforementioned present partial peptides and, in addition, the DNA may be a genomic DNA, a 
genomic.DNA library, a cDNA derived from the aforementioned cells or tissues, a cDN A library derived from the afore- 
mentioned cell or tissue, or a synthetic DNA. A vector used in a library may be any of bacteriophase, plasmid, cosmid, 
and phagemid. In addition, the DNA may be amplified directly by Reverse Transcriptase Polymerase Chain Reaction 
(hereinafter abbreviated as RT-PCR method) using a mRNA fraction prepared from the aforementioned cells and tis- 
sues. , 

[0071] More particularly, as a DNA encoding the present partial peptide, for example, (1) a DNA having a partial 
base sequence of a DNA having a base sequence represented by SEQ ID No:3 or SEQ ID No:4, or (2) a DNA having 
a base sequence which hybridizes with abase sequence represented by SEQ ID No:3orSEQ ID No:4 under the highly 
stringent conditions, and having a partial base sequence of a DNA encoding a receptor protein having the substantially 
homogeneous properties (for example, ligand binding activity and signal information transmission action) to that of the 
present receptor protein peptide are used. 
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[0072] A DNA which can hybridize with a base sequence represented by SEQ ID No:3 or SEQ ID No:4, for example, 
a DNA comprising a base sequence having about 70% ormore, preferably about 80% or more, more preferably about 
90% or more, most preferably about 95% or more homology with a base sequence represented by SEQ ID No:3 or 
SEQ ID No:4 is used. 

5 [0073] As a means of cloning the DNA encoding completely for the receptor protein and partial peptide of the present 
(hereinafter abbreviated as present receptor protein in some cases), it is possible to use amplification by the PCR 
method using synthetic DNA primers having a partial base sequence of the present receptor protein as well as selection 
by hybridization of the DNA integrated in a suitable vector with a labeled DNA fragment or synthetic DNA encoding for 
a part or the whole of the present receptor protein. Hybridization can be carried out according to a method described 

10 in : for example, Molecular Cloning, 2nd ed. (J. Sambrook et al., Cold Spring Harbor Lab. Press : 1 989). If a commercial 
library is used, hybridization can be carried out according to the manufacture's instructions. 
[0074] Conversion of DNA into a base sequence can be carried out by a per se known method, for example by the 
Gupped duplex method or Kunkel method or its analogous method by using PCR or a known kit such as Mutant™-G 
(Takara Shuzo Co., Ltd.) or Mutant™-K (Takara Shuzo Co., Ltd.). 

15 [0075] A DNA encoding a cloned receptor protein can be used as it is or, if desired, by digesting with a restriction 
enzyme or adding a linker thereto. The DNA may have ATG as a translation initiation codon at the 5-terminal thereof 
and TAA, TGA or TAG as a translation termination codon at the 3'-terminal thereof. These translation initiation and 
termination cbdons can also be added to the DNA via a suitable synthetic DNA adaptor. 

[0076] An expression vector for the present receptor can be produced for example by (A) cutting the desired DNA 
20 fragment off from the DNA encoding for the protein of the present invention and then (B) ligating said DNA fragment 
to a region downstream from a promoter in a suitable expression vector. 

[0077] The vector used includes E. coli-derived plasmid (e.g., pBR322, pBR325, pUC12, pUC13), Bacillus subtilis- 
derived plasmid (e.g., pUB110, pTP5, pC194), yeast-derived plasmid (e.g., pSH19, pSH15), bacteriophage such as 
X-phage, and animal viruses such as retrovirus, vaccinia virus and Baculovirus, as well as pAI-11, pXT1, pRc/CMV, 
25 pRc/RSV, pcDNAI/Neo etc. 

[0078] The promoter used in the present invention may be any suitable promoter compatible with a host used for 
expression of the gene. For example, when animal cells are used as the host, mention is made of SRa promoter, SV40 
promoter, HIV-LTR promoter, CMV promoter, HSV-TK promoter etc. 

[0079] Among these promoters, CMV (cytomegalovirus) promoter, SRa promoter etc. are preferably used. It is pref- 

30 erable to use tip promoter, lac promoter, recA promoter, XPL promoter, Ipp promoter, T7 promoter etc. for microorgan- 
isms of the genus Escherichia as the host, SP01 promoter SP02 promoter, penP promoter etc. for microorganisms 
of the genus Bacillus as the host, and PH05 promoter, PGK promoter, GAP promoter, ADH promoter etc. for yeasts 
as the host. When insect cells are used as the host, polyhedron promoter, P10 promoter etc. are preferable. 
[0080] The expression vector may contain an enhancer, a splicing signal, a poly A-added signal, a selective marker, 

35 an SV40 origin of replication (also referred to hereinafter as SV40 ori) etc. in addition to the promoter described above. 
The selective marker includes, for example, dihydrofolate reductase (also referred to hereinafter as dhfr) gene [meth- 
otrexate (MTX) resistance], ampicillin resistance gene (also referred to hereinafter as AmpO and neomycin resistance 
gene (G418 resistance, also referred to hereinafter as Neo^, In particular, if the dhfr gene is used as a selective marker 
for dhfr gene-defective Chinese hamster cells, the desired gene can also be selected in a thymidine-free medium. 

40 [0081] A signal sequence compatible with the host is added as necessary to a base sequence for the N-terminal of 
the present receptor protein. A PhoA signal sequence, Omp A signal sequence etc. can be utilized for microorganisms 
of the genus Escherichia used as the host; an a-amylase signal sequence, subtilisin signal sequence etc, for micro- 
organisms of the genus Bacillus as the host; an MFa signal sequence, SUC2 signal sequence etc. for yeasts as the 
host; and an insulin signal sequence, a-interferon signal sequence : antibody molecule signal sequence etc. for animal 

45 cells as the host. 

[0082] The thus constructed vector containing the DNA encoding for the present receptor protein can be used to 
produce iransformants. 

[0083] The microorganisms of the genus Escherichia, the microorganisms of the genus Bacillus, yeasts, insect cells, 

insects, animal cells etc. are used as the host. 
so [0084] The microorganisms of the genus Escherichia used include, for example, Escherichia coli K12 DH1 (Proc. 

Natl. Acad. Sci. USA, 60, 160 (1968)), JM103 (Nucleic Acids Research, 9, 309 (1981)), JA221 (Journal of Molecular 

Biology, 1 20, 51 7 (1 978)), HB1 01 (Journal of Molecular Biology, 41 : 459 (1 969)), C600 (Genetics, 39, 440 (1 954)), etc. 

[0085] The microorganisms of the genus Bacillus used include, for example, Bacillus subtilis MI114 (Gene, 24, 255 

(1983)), 207-21 (Journal of Biochemistry, 95, 87 (1984)), etc. 
55 [0086] The yeasts used include Saccharomycescerevisiae AH22, AH22R", NA87-11 A, DKD-5D, 20B-12, Schizosac- 

charomyces pombe NCYC1913, NCYC2036, Pichia pastoris KM71 , etc. 

[0087] The insect cells used when the virus is AcNPV include, for example, cells (Spodoptera frugiperda cells; Sf 
cells) from an established cell line derived from caterpillars of Spodoptera frugiperda, MGI cells derived from the midgut 
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in Trichoplusia ni, High Five™ celts derived from eggs of Trichoplusia ni : cells derived from Mam stra brassicae and 
cells derived from Estigmena acrea. When the virus is BmNPV, cells (Bombyx mori N cells; BmN cells) from an estab- 
lished cell line derived from silkworms, etc. : are used. The Sf cells used include, for example. Sf9 cells (ATCC CRL1 711). 
Sf21 cells (Vaughn, J. L et al., In Vivo, 13, 213-217 (1977)), etc. 

[0088] The insects used include, for example, silkworm caterpillars (Maeda et al., Nature, 315, 592 (1985)). 
[0089] The animals cells used include, for example, simian cell COS-7, Vero, Chinese hamster ovary cells (abbre- 
viated hereinafter to CHO cells), dhfr gene-defect Chinese hamster ovary ceils (abbreviated hereinafter to CHO (dhfr) 
cells), mouse L cells, mouse AtT-20, mouse myeloma cells, rat GH3, human FL ceils etc. 

[0090] The microorganisms of the genus Escherichia can be transformed according to a method described in e.g. 
Proc. Natl. Acad. Sci. USA, 69, 2110 (1972) or Gene, 17, 107 (1982). The microorganisms of the genus Bacillus can 
be transformed according to a method described in e.g. Molecular & General Genetics, 168, 111 (1979). etc. 
[0091] The yeasts can be transformed according to a method described in e.g. Methods in Enzymology, 1 94, 1 82-1 87 
(1991), Proc. Natl. Acad. Sci. USA, 75 : 1929 (1978), etc. 

[0092] The insect ceils or insects can be transformed according to a method described in e.g. Bio/Technology 6 
47-55 (1988), etc. 

[0093] The animal cells can be transformed according to a method described in e.g. "Saibo Kogaku Bessatsu 8, 
Shin-Saibo Kogaku Jikken Protocol (Cell Technology, Extra Number 8, New Experimental Protocol in Ceil Technology) 

263-267 (1995) (published by Shujunsha), Virology, 52, 456 (1973), etc. 
[0094] Thereby, a transformant transformed with an expression vector comprising a DNA encoding a G protein cou- 
pled receptor protein can be obtained. 

[0095] When transformants derived from the microorganisms of the genus Escherichia or Bacillus as the host are 
cultured, the medium used for their culture is preferably a liquid medium containing a carbon source, a nitrogen source, 
inorganic matter etc. necessary for growth of the transformants. The carbon source includes, for example, glucose, 
dextrin, soluble starch, sucrose etc.; the nitrogen source includes, for example, inorganic or organic materials such as 
ammonium salts, nitrates, corn steep liquor, peptone, casein, meat extract, soybean cake and potato extract; and the 
inorganic matter includes, for example, calcium chloride, sodium dihydrogen phosphate, magnesium chloride etc. In 
addition, yeast, vitamins, growth promoters etc. may be added. The pH value of the medium is desirably about 5 to 8. 
[0096] For example, the medium for culturing the microorganisms of the genus Escherichia is preferably M9 medium 
containing glucose and casamino acid (Miller, Journal of Experiments in Molecular Genetics, 431-433, Cold Spring 
Harbor Laboratory, New York, 1 972). To permit the promoter to work efficiently, a chemical such as 3p-indolylacrylic 
acid can be added as necessary. 

[0097] The transformants from the microorganisms of the genus Escherichia as the host are cultured usually at about 

15 to 43° C for about 3 to 24 hours during which the medium may be aerated or stirred as necessary. 

[0098] The transformants from the microorganisms of the genus Bacillus as the host are cultured usually at about 

30 to 40°C for about 6 to 24 hours during which the medium may be aerated or stirred as necessary. 

[0099] The medium used for culturing the transformants from yeasts as the host includes, for example, Burkholder 

minimum medium (Bostian, K. L. et al., Proc. Natl. Acad. Sci. USA, 77, 4505 (1980)) and SD medium containing 0.5% 

casamino acid (Bitter, G. A. et al., Proc. Natl. Acad. Sci. USA, 81 : 5330 (1 984)). The pH value of the medium is adjusted 

preferably to about 5 to 8. The transformants are cultured usually at about 20 to 35°C for about 24 to 72 hours during 

which the medium may be aerated or stirred as necessary. 

[01 00] The medium used for culturing the transformants from insect cells or insects as the host includes, for example, 
a medium, if necessary prepared by adding inactivated additives such as 1 0% bovine serum to Grace's insect medium 
(Grace, T. C. C, Nature, 195, 788 (1962)). The pH value of the medium is adjusted preferably to about 6.2 to 6.4. The 
transformants are cultured usually at about 27°C for about 3 to 5 days during which the medium may be aerated or 
stirred as necessary. 

[0101] The medium used for culturing the transformants from animal cells as the host includes, for example, MEM 
medium containing about 5 to 20% fetal bovine serum (Science, 122, 501 (1952)), DMEM medium (Virology, 8, 396 
(1959)), RPMI 1640 medium (The Journal of the American Medical Association, 199 : 519 (1967)), 199 medium (Pro- 
ceeding of the Society for the Biological Medicine. 73, 1 (1950)) etc. The pH value is preferably about 6 to 8. The 
transformants are cultured usually at about 30 to 40 °C for about 15 to 60 hours during which the medium may be 
aerated or stirred as necessary. 

[01 02] As described above, the present G protein coupled receptor protein can bo formed on cytoplasmic membranes 
of the transformants. 

[0103] In order to separate the present receptor protein from the above culture and purify the protein, this can be 
performed, for example, by the following method. 

[01 04] To extract the present receptor protein from the cultured microorganisms or cells, the cultured microorganisms 
or cells are collected in a usual manner, suspended in a suitable buffer, disrupted by sonication, lysozyme and/or 
freezing and thawing, and centrifuged or filtered to give a crude extract of the receptor protein. The buffer may contain 
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receptor protein denaturants such as urea and guanidine hydrochloride and surfactants such as Triton X-1 00™. When 
the receptor protein is secreted into the culture liquid, the culture supernatant is collected by separating the supernatant 
from the cultured microorganisms or cells by a per se known method. 

[0105] The culture supernatant thus obtained, or the receptor protein contained in the extract, can be purified by a 
5 suitable combination of separation and purification techniques known per se. These known separation and purification 
techniques make use of amethod of utilizing solubility, such as salting-out and solvent precipitation, a method of mainly 
utilizing a difference in molecular weight, such as dialysis, ultrafiltration, gel filtration, and SDS-polyacrylamide gel 
electrophoresis, a method of utilizing a difference in electric charge, such-as ion-exchange chromatography, a method 
of utilizing specific affinity, such as affinity chromatography, a method of utilizing a difference in hydrophobicity, such 
10 as reverse-phase HPLC, a method of utilizing a difference in isoelectric point, such as isoelectric focusing. 

[01 06] If the receptor protein thus obtained is in a free form, it can be converted into a salt by a per se known method 
or its analogous method, while if the resulting receptor protein is obtained in the form of a salt, it can be converted into 
a free receptor protein or another salt by a per se known method or its analogous method. 

[01 07] Before or after purification, the receptor protein produced by the transformants can be arbitrarily modified or 
is its partial polypeptide can be removed by allowing a suitable protein-modifying enzyme to act on the protein. For 
example, trypsin, chymotrypsin, arginyl endopeptidase, protein kinase or glycosidase is used as the protein-modifying 
enzyme. 

[0108] The thus formed present receptor protein or a salt thereof can be measured by enzyme immunoassays or 
Western blotting with specific antibody. 
20 [01 09] The antibody against the present receptor protein and partial peptide or a salt thereof may be a polyclonal or 
monoclonal antibody capable of recognizing the present receptor protein or partial peptide or a salt thereof. 
[01 1 0] The antibody against the present receptor protein and partial peptide or a salt thereof (hereinafter abbreviated 
as present receptor protein and the like in some cases) can be produced by a known process for producing antibody 
or antiserum by using the present receptor protein as the antigen. 

25 

[Preparation of a monoclonal antibody] 

(a) Preparation of monoclonal antibody-producing cells 

30 [0111] The present receptor protein is administered alone or together with a carrier or a diluent into mammals at a 
site where the antibody can be produced by administration. To enhance the ability of the animals upon administration 
to produce the antibody, complete Freund's adjuvant or incomplete Freund's adjuvant may be administered. Adminis- 
tration is conducted usually once every 2 to 6 weeks and about 2 to 10 times in total. The mammals used include, for 
example, monkey, rabbit, dog, guinea pig, mouse, rat, sheep and goat. Among others, mouse and rat are preferably 

35 used. 

[01 12] For production of the monoclonal antibody-producing cells, those animals having antibody titer are selected 
from the warm-blooded animals (e.g. mice) immunized with the antigen, and on the second to fifth day after the final 
immunization, their spleens or lymph nodes are collected, and the antibody-producing cells contained therein are fused 
with myeloma cells from animals of the same or different species, whereby monoclonal antibody-producing hybridoma 

40 can be produced. The antibody titer in antiserum can be measured for example by reacting the antiserum with the 
labeled protein described below and then measuring the activity of the labeling agent bound to the antibody. Fusion 
can be carried out by a known method such as the method of Keller and Millstein (Nature, 256, 495 (1 975)) . The fusion 
promoter includes polyethylene glycol (PEG) and Sendai virus, and PEG is preferably used. 
[01 1 3] The myeloma cells include myeloma cells from warm-blooded animals, such as NS-1 , P3U 1 and S P2/0 among 

45 which P3U1 is preferably used. The ratio of the antibody-producing cells (spleen cells) to the myeloma cells used is 
from 1 : 1 to 20 : 1 , and cell fusion can be effected efficiently by incubating the cells for about 1 to 10 minutes at 20 to 
40 °C, preferably 30 to 37 °C, in the presence of PEG (preferably PEG 1 000 to PEG 6000) at a concentration of about 
10 to 80%. 

[0114] The monoclonal antibody-producing hybridoma can be screened by various methods, for example by adding 
50 a culture supernatant of the hybricfomato a solid phase (e.g., a microplate) having the antibody of the receptor protein, 
etc adsorbed thereon directly or along with a carrier and then adding a radioactive substance-or enzyme-labeled anti- 
immunoglobulin antibody (which is e.g. an anti-mouse immunoglobuiin antibody when mouse cells are subjected to 
cell fusion) or protein A to detect the monoclonal antibody bound to the solid phase or by adding a culture supernatant 
of the hybridoma to a solid phase having an anti-immunoglobulin antibody or protein A adsorbed thereon and then 
55 adding the receptor protein labeled with a radioactive substance or an enzyme to detect the monoclonal antibody bound 
to the solid phase. 

[0115] The monoclonal antibody can be screened according to a perse known method or its analogous manner 
Screening can be carried out usually in an animal cell culture medium to which HAT (hypoxanthine, aminopterin, thy- 
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midine) was added. The screening and breeding medium may be any medium in which the hybridoma can grow. 
Examples of such medium include PRM1 1640 medium containing 1 to 20% (preferably 10 to 20%) FBS, GIT medium 
containing 1 to 1 0% FBS (Wako Pure Chemical Industries, Ltd.) f and a serum-free medium for hybridoma culture (SFM- 
101, Nissui Pharmaceutical, Co., Ltd.). The culture temperature is usually 20 to 40 °C, preferably about 37 °C. The 
culture time is usually 5 days to 3 weeks, preferably 1 to 2 weeks. Culture can be conducted usually in 5% C0 2 gas. 
The antibody titer in a culture supernatant of the hybridoma can be measured in the same manner as in the measure- 
ment of the antibody titer in antiserum as described above. 

(b) Purification of the monoclonal antibody 

[01 1 6] Separation and purification of a monoclonal antibody can be performed according to the per se known method, 
for example, a method of separating and purifying an immunoglobulin [such as a salting-out method, an alcohol pre- 
cipitation method, an isoelectric precipitation method, an electrophoresis method, an adsorbing-desorbing method with 
an ion-exchanger (such as DEAE), an ultracentrifugation method, a gel filtration method, a specific purifying method 
of obtaining an antibody by taking only an antibody with an antigen binding solid phase or an active absorbing agent 
such as protein A or protein G, and dissociating a binding, as in the normal separation and purification of a polyclonal 
antibody. 

[Preparation of a polyclonal antibody] 

[0117] A polyclonal antibody of the present invention can be prepared by the per se known method or its analogous 
method. For example, the polyclonal antibody can be prepared by making a complex of an immune antigen (antigen 
such as receptor protein and the like), immunizing a mammal as in the method for preparing the above monoclonal 
antibody, taking a material comprising an antibody to the present receptor protein from the immunized animal, and 
separating and purifying the antibody. 

[01 1 8] For the conjugate of the immune antigen with a carrier protein used for immunizing mammals, the type of the 
carrier protein and the mixing ratio of the carrier to the hapten are not particularly limited insofar as the desired antibody 
can be efficiently produced by immunization with the antigen crosslinked via the hapten with the carrier, and for example, 
the conjugate is produced by coupling the hapten with bovine serum albumin, bovine cyloglobulin, hemocyanin or the 
like in a ratio of 1 to about 0.1 to 20, preferably about 1 to 5. 

[0119] The hapten can be coupled with the carrier by use of various condensing agents such as glutaraldehyde, 
carbodiimide, maleimide-activated ester, and activated ester reagents containing thiol group and dithiopyridyi group. 
[0120] The resulting condensation product is administered alone or together with a carrier or a diluent into warm- 
blooded animals at a site where the antibody can be produced. To enhance the ability of the animals upon administration 
to produce the antibody, complete Freund's adjuvant or incomplete Freund's adjuvant may be administered. Adminis- 
tration is conducted usually once every 2 to 6 weeks and about 3 to 10 times in total. 

[01 21 ] The polyclonal antibody can be collected form blood, ascites etc. preferably blood in the mammals immunized 
by the method described above. 

[0122] The polyclonal antibody titer in antiserum can be measured in the same manner as in the measurement of 
the antibody titer, in antiserum as described above. Separation and purification of the polyclonal antibody can be carried 
out by a method of separating . and purifying immunoglobulin, which is similar to the separation and purification of the 
monoclonal antibody as described above. 

[01 23] The present receptor protein or a salt thereof . a partial peptide thereof or a salt thereof, and a DN A encoding 
the receptor protein or a partial peptide thereof can be used for (1 ) determination of a ligand (agonist) for the present 
G protein coupled receptor protein, (2) an agent for preventing and/or treating diseases associated with the deficient 
function of the present G protein coupled receptor protein, (3) gene diagnostic agent, (4) a method for screening a 
compound which allers an amount of expression of the presenL receptor protein or a partial peptide thereof, (5) an 
agent for preventing and/or treating various diseases comprising a compound which alters an amount of expression 
of the present receptor protein or a partial peptide thereof, (6) a method for quantitating a ligand for the present G 
protein coupled receptor protein, (7) a method for screening a compound which alters binding of the present G protein 
coupled receptor protein with a ligand (agonist and antagonist), (8) an agent for preventing and/or treating various 
diseases comprising a compound which alters binding of the present G protein coupled receptor protein with a ligand 
(agonist and antagonist), (9) quantitation of the present receptor protein or a partial peptide thereof or a salt thereof, 
(10) a method for screening a compound which alters an amount of the present receptor protein or a partial peptide 
thereof in a cell membrane, (11) an agent for preventing and/or treating various diseases comprising a compound 
which alters an amount of the present receptor protein or its partial peptide in a cell membrane, (1 2) neutralization by 
an antibody to the present r ceptor protein or a partial peptide thereof or a salt thereof and (13) preparation of a non- 
human animal having a DNA encoding the present G protein coupled receptor protein. 
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r nrlin ? f ' * * ^ USing an ex P^sion system of the present recombinant 

SD ecifL or « h P T P ^r"' 3 C ° mP0Und WhiCh a ' terS bindin9 of a "9 and with a G "UP"- recTpto 

specific for a human being and a mammal (for example, agonist and antagonist) can be screened the agonist or the 
antagonist can be used as an agent for preventing or treating various diseases 

[0125] The uses of the present receptor protein or a partial peptide thereof or a salt thereof (hereinafter abbreviated 
as Present receptor protein and the iike in some cases), a DNA encoding the present receptor pro^n or a P SS 

andtn^ 

and the like (here.nafter abbreviated as present antibody) will be explained specifically below 
(1 ) Determination of a ligand (agonist) for the present G protein coupled receptor protein 

[0126] The present receptor protein or a salt thereof or the present partial peptide or a salt thereof is useful as a 
rnfot t searchmg or det ermining a ligand (agonist) for the present receptor protein or a salt thereof 

S ■ h IS ' Pr6Sent inVemi0n Pr ° VideS 3 meth0d for determinin 9 a «gand for the present receptor protein 

which compnses contacting the present receptor protein or a salt thereof or a present partial peptide or a salt thereof' 

witn a test compound. ' 

[0128] As the test compound, the known ligands (for example, angiotensin, bombesin, canabinoide.cholecystokinin 
glutam.ne serotonin, melatonin, neuropeptideY, opioid, purine, vasopressin, oxytocin, PACAP, secretin, glucagon cal- 
citonin, adrenomedulin, somatostatin, GHRH, CRF, ACTH, GRP. PTH, VIP (vasoactive intestinal polypeptide), soma- 
tostatin dopamine, motilin, amyline, bradykinin, CGRP (calcitonin gene related peptide), leukotriene, pancreastatin 
" thromboxane ' adenosine, adrenaline, a and p-chemokine (for example, IL-8, GROa GROB GROy' 

Z ht A " 78, PF4 ; ,P10 ' G T C D u 2 ' MCP - 1, HC14 ' MCP " 3 - '- 309 ' M ' P1a ' MIP "^ ^ ES ) -doL?n en^gaJ: 
trm, histamine neurotens.n, TRH, pancreatic polypeptide or galanin), as well as a tissue extract and a cell culture 
supernatant of a human being or a mammal (for example, mouse, rat, pig, cow, sheep and monkey) arc used For 
example, a single ligand can be finally obtained by adding the tissue extract or the cell culture supernatant to the 
present receptor protein, and fractionating while measuring the cell stimulating activity 

[0129] More particularly, a method for determining the present ligand is a method for determining a compound (for 
example peptide, protein, non-peptide compound, synthetic compound and fermentation product) or a salt thereof 
having the cell stimulating activity (for example, the activity promoting or inhibiting arachidonic acid release acetyl- 
cho me release, .ntracellular Ca* release, intracellular cAMP production, intracellular cGMP production inositol phos- 
phate production cell membrane potential fluctuation, intracellular protein phosphorylation, c-fos activation, and re- 
duction of pH) by binding with the present receptor protein, by using the present receptor protein or a partial peptide 
thereof or a salt thereof, or by using constructing an expression system for a recombinant receptor protein, and using 
a receptor finding assay system employing the expression system. 

[0130] The method for determining a ligand of the present invention is characterized in that an amount of a test 
compound bound to the present receptor protein or a partial peptide and the cell stimulating activity when the receptor 
protein or the partial peptide thereof are contacted with a test compound are measured. 
[0131] More particularly, the present invention provides: 

(a) amethod for determining a ligand for the present receptor protein or a salt thereof, which comprises measuring 
an amount of a labeled test compound bound to the present receptor protein or a salt thereof, or the present partial 
peptide or a salt in the case where a labeled test compound is contactedwith the protein or a salt thereof or the 
partial peptide or a salt thereof, 

(b) amethod for determining a ligand for the present receptor protein or a salt thereof, which comprises measuring 
an amount of a labeled test compound bound to a cell comprising the present receptor protein or a membrane 
raction of the cell in the case where a labeled test compound is contacted with the cell or the membrane fraction 
(c amethod for determining a ligand for the present receptor protein, which comprises measuring an amount of 
a labeled test compound bound to a receptor protein or a salt thereof in the case where a labeled test compound 
|s contacted with the receptor protein expressed on a cell membrane by culturing a transformant comprising a 
DNA encoding the present receptor protein, 

(d) amethod for determining a ligand for the present receptor protein or a salt thereof, which comprises measuring 
the cell stimulating activity, (for example, the activity promoting or inhibiting arachidonic acid release acetylcholine 
release, intracellular Ca2+ release, intracellular cAMP production, intracellular cGMP production, inositol phos- 
phate production, cell membrane potential fluctuation, intracellular protein phosphorylation, c-fos activation and - 
reduction of pH) via a receptor protein in the case where a test compound is contacted with a cell comprisinq the 
present receptor protein, and 

(e) a method for determining a ligand for the present receptor protein or a salt thereof, which comprises measuring 
the cell stimulating activity (for example, the activity promoting or inhibiting arachidonic acid release, acetylcholine 
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release, intracellular Ca 2+ release, intracellular cAMP production, intracellular cGMP production, inositol phos- 
phate production, cell membrane potential fluctuation, intracellular protein phosphorylation, c-fos activation, and 
reduction of pH) via a receptor protein in th case where a test compound is contacted with a receptor protein 
expressed on a cell membrane by culturing a transformant comprising a DNA encoding the present receptor protein. 

[01 32] In particular, it is preferable that the above experiments (d) to (e) are carried out after the above experiments 
(a) to (c) are carried out and binding of a test compound to the present receptor protein is confirmed. 
[0133] First, as a receptor protein used for a ligand determining method, any receptor proteins may be used as long 
as they contain the aforementioned present receptor protein or present partial peptide and a receptor protein which 
was expressed at a large amount using an animal cell is suitable. 

[0134] In order to prepare the present receptor protein, the aforementioned expression method is used but it is 
preferable that preparation is performed by expressing a DNA coding the receptor protein in a mammal cell or an insect 
cell. As a DNA fragment encoding a protein part of interest, a complementary DNA is usually used but is not necessarily 
limited to it. For example, a gene fragment or a synthetic DNA may be used. In order to introduce a DNA fragment 
encoding the present receptor protein into a host animal cell and express it effectively, it is preferable that the DNA 
fragment is incorporated into downstream of polyhedron, promoter of nuclear polyhedrosis virus (NPV) belonging to 
Baculovirus for which a host is an insect, SV40 derived prompter, promoter of retrovirus, metallothionein promoter, 
human heat shock promoter, cytomegalovirus promoter and SRa promoter. Investigation of an amount and quality of 
the expressed receptor can be conducted by the per se known method. The investigation can be conducted by, for 
example, a method described in a reference [Nambi, P. et al., J. Biol. Chem., vol. 267, pp. 1 9555-19559, 1992]. 
[0135] Therefore, in the present ligand determining method, a material comprising the present receptor protein or a 
partial peptide thereof or a salt thereof may be a receptor protein or a partial peptide thereof or a salt thereof purified 
according to the per se known method; or a cell comprising the receptor protein or a ceil membrane fraction thereof 
may be used. 

[0136] In the present ligand determining method, when a cell comprising the present receptor protein is used, the 
cell may be fixed with glutaraldehyde or formalin. The fixing method can be conducted according to the per se known 
method, 

[0137] A cell comprising the present receptor protein refers to a host cell which expressed the present receptor 
protein and, as the host cell, Escherichia coli, Bacillus subtilis, yeast, insect cell and animal cell are used. 
[01 38] A cell membrane fraction refers to a fraction in which a cell membrane obtained by the per se known method 
after rupture of a cell is contained at a large amount. As a method for breaking a cell., there are a method of squeezing 
a cellwith a Potter-Elvehjem type homogenizes breakage with a Waring Blender or Potytron (manufactured by Kine- 
matica), breakage by ultrasound, and breakage by jetting a cell through a thin nozzle while pressuring with a French 
press. For fractionating a cell membrane, a fractionating method by centrifugation force such as a fractionating cen- 
trifugation method and density gradient centrifugation method is mainly used. For example, a broken cell solution is 
centrif uged at a low speed (500 rpm-3000 rpm) for shorter period of time (usually, about 1 minute to 1 0 minutes), the 
supernatant is centrif uged at a higher speed (1 5000 rpm-30000 rpm) usually for 30 minutes to 2 hours, and the resulting 
precipitate is used as a membrane fraction. An expressed receptor protein and membrane components such as celi- 
derived phospholipid and membrane protein are contained at a large amount in the membrane fraction. An amount of 
a receptor protein in a cell comprising the receptor protein or its membrane fraction is preferably 103-1 0 8 molecules, 
suitably 10 5 -10 7 molecules per cell. In addition, as an expressed amount is larger, ligand binding activity per a mem- 
brane fraction (specific activity), not only high sensitive screening system can be constructed but also a large amount 
of samples can be measured at the same lot. 

[01 39] In order to conduct the above methods (a) to (c) for determining a ligand for the present receptor protein or 
a salt thereof, a suitable receptor protein fraction and a labeled test compound are necessary. 
[0140] As a receptor protein fraction, a natural receptor protein fraction or a recombinant receptor fraction having 
the equal activity thereto are desirable. Here, equal activity denotes equal ligand binding activity and signal information 
transmission action. 

[0141] As a labeled test compound, angiotensin, bombesin, canabinoide, cholecystokinin, glutamine, serotonin, me- 
latonin, neuropeptide Y, opioid, purine; vasopressin, oxytocin, PACAP, secretin, glucagon, calcitonin, adrenomedulin, 
somatostatin, GHRH, CRF, ACTH , GRP, PTH, VIP (vasoactive intestinal polypeptide), somatostatin, dopamine, motilin, 
amyline, bradykinin ; CGRP (calcitonin gene related peptide), leukotrieno : pancrcastatin, prostaglandin, thromboxane, 
adenosine, adrenaline, a and p-chemokine (for example, IL-8, GROcc. GROp : GROy, NAP-2, ENA-78 : PF4, IP1 0, GCP- 
2, MCP-1, HC14, MCP-3, I-309-, MIP1ct, MIP-ip, RANTES). endothelin, nterogastrin, histamine, neurotensin, TRH. 
pancreatic polypeptide and galanin which are labeled with pH], [ 125 l], [ 14 C] or [3 5 S] are suitable. 
[0142] More particularly, in order to conduct a method for determining a ligand for the present receptor protein or a 
salt thereof, first, an authentic receptor is prepared by suspending a cell comprising the present receptor protein or a 
membrane fraction of the cell in a buffer suitable for the determination method. Any buffers which do not inhibit binding 
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of a ligand with a receptor protein may be used such as phosphate buffer and Tris-hydrochloric acid buffer of pH 4-1 0 
(desirably pH 6-8). In addition, in order to decrease non-specific binding, surfactants such as CHAPS, Tween-80™ 
(Kao-Atlas Company), digitonin, and deoxycholate and various proteins such as bovine serum albumin and gelatin 
may be added to a buffer. Further, in orderto suppresss degradation of a receptor and a ligand by a protease, a protease 
inhibiting agent such as PMSF, leupeptin, E-64 (manufactured by Peptide Laboratory) and pepstain may be added. A 
test compound labeled with a constant amount (5000 cpm-500000 cpm) of [ 3 H], [ 125 l], [ 14 C] and [ 35 S] is present in 0.01 
ml to 1 0 ml of the receptor solution. In orderto know an amount of non-specific binding (NSB), a reaction tube to which 
a largely excessive amount of an unlabeled test compound has been added is also prepared. The reaction is conducted 
at.about 0 °C to 50 °C, preferably about 4 °C to 37 °C, for about 20 minutes to 24 hours, desirably about 30 minutes 
to 3 hours. After the reaction, the reaction is filtered with a glass fiber filtering paper, washed with a suitable amount 
of the same buffer, and the radioactivity remaining in a glass fiber filtering paper is measured by a scintillation counter 
or a 7-counter. A test compound having greater than zero cpm of a count (B-NSB) obtained by a total binding amount 
(B) minus a non-specific binding amount (NSB) can be selected as a ligand (agonist) for the present receptor protein 
or a salt thereof. 

[0143] In orderto conduct the above methods (d) - (e) for determining a ligand for the present receptor protein or a 
salt thereof, the cell stimulating activity (for example, the activity promoting or inhibiting arachidonic acid release, ace- 
tylcholine release, intracellular Ca 2+ release, intracellular cAMP production, intracellular cGMP production, inositol 
phosphate production, cell membrane potential fluctuation, intracellular protein phosphorylation, c-fos activation, and 
reduction of pH) via the receptor protein can be measured by the known method or using a commercially available 
measuring kit. More particularly, first, a cell comprising a receptor protein is cultured on a multiwellplate. Upon imple- 
mentation of ligand determination, a medium and a buffer are exchanged with a fresh medium or a suitable buffer 
showing no toxicity to a cell in advance, a test compound is added to incubate for a constant period of time, a cell is 
extracted or the supernatant is recovered, and the produced product is quantitated according to respective methods. 
When the production of a substance as an index forthe cell stimulating activity (for example, arachidonic acid) is difficult 
to be assayed due to a degrading enzyme contained in a cell, an assay may be conducted by adding an inhibitor for 
the degrading enzyme. In addition, regarding the activity such as cAMP production inhibition, it can be detected as 
production inhibiting action to a cell for which a fundamental producing amount of a cell has been increased byfroscolin. 
[0144] A kit for determining a ligand which binds to the present receptor protein or a salt thereof comprises the 
present receptor protein or a salt thereof, the present partial peptide or a salt thereof, a cell comprising the present 
receptor protein, or a membrane fraction of a cell comprising the present receptor protein. 
[0145] Examples of the present ligand determining kit are as follows. 

1. Ligand determining reagent 

(a) A measuring buffer and a washing buffer 

Hanks' Balanced Salt Solution (manufactured by Gibco) with 0.05% bovine serum albumin (manufactured 
by Sigma) added 

Buffers may be sterile-filtered with a filter having a pore diameter of 0.45 u.m and stored at 4 °C, or may 
be prepared upon use. 

(b) Authentic G protein coupled receptor protein 

CHO cells which expressed the present receptor protein are passaged into a 12-well plate at 5X1 0 5 well, 
and cultured at 37°C and 5% C0 2 and 95% air for 2 days. 

(c) Labeled test compound 

A compound labeled with commercially available pH], [ 125 l], [ 14 C] or[ 35 S], or labeled with a suitable meth- 
od 

An aqueous solution is stored at 4 °C or -20 °C S and diluted with a measuring buffer to 1 \M upon use. A 
test compound showing poor solubility in waLer is^dissolved in dimethylformamide, DMSO or methanol. 

(d) Unlabeled test compound 

The same compound as labeled compound is prepared at the 100- to 1 000-fold concentration. 

2, Measuring method 

(a) CHO cells expressing the present receptor protein cultured by a 12-well tissue culturing plate are washed 
twice with 1 ml of a measuring buffer, and 490 uJ measuring buffer is added to each well. 

(b) 5 u.l of a labeled test compound is added to react at room temperature for 1 hour. In order to know an 
amount of non-specific binding, 5 uJ of a non-labeled test compound is added. 

(c) A reaction solution is removed and washed three times with 1 ml of a washing buffer. A labeled test com- 
pound bound to a cell is dissolved in 0.2 N NaOH-1% SDS, and mixed with 4 ml of a liquid scintillator A 
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(manufactured by Wako Pure Chemical Industries, Ltd.). 

(d) The radioactivity is m asured using a liquid scitillation counter (manufactured by Beckmann). 

[01 46] As a ligand which can bind to the present receptor or a salt thereof , for example, there are substances present 
in brain, pituitary gland and pancreas, and more particularly, angiotensin, bombesin, canabinoide, cholecystokinin, 
glutamine, serotonin, melatonin, neuropeptideY, opioid, purine, vasopressin, oxytocin, PACAP, secretin, glucagon, cal- 
citonin, adrenomedulin, somatostatin, GHRH, CRF, ACTH, GRP, PTH, VIP (vasoactive intestinal polypeptide), soma- 
tostatin, dopamine, motilin, amyline, bradykinin, CGRP (calcitonin gene related peptide), leukotriene, pancreastatin, 
prostaglandin, thromboxane, adenosine, adrenaline, a and p-chemokine (for example, IL-8, GROa, GROp, GROy, 
NAP-2, ENA-78, PF4, IP10, GCP-2, MCP-1 , HC14, MCP-3, I-309, MIP1a, MIP-1p, RANTES), endothelin, enterogas- 
trin, histamine, neurotensin, TRH, pancreatic polypeptide and gaianin are used. 

(2) An agent for preventing and/or treating diseases associated with the deficient of the present G protein coupled 
receptor protein 

[0147] In the above (1) method, when a ligand for the present receptor protein is revealed, (a) the present receptor 
protein or (b) a DN A encoding the receptor protein can be used as a medicine for preventing and/or treating diseases 
associated with the deficient function of the present receptor protein depending upon the action harbored by the ligand. 
[0148] For example, when there is a patient for whom the ligand physiological acLion can not be expected (lack of 
the receptor protein) due to a decrease in the present receptor protein in the living body, an amount of a receptor 
protein in the living body of the patient can be increased and the action of a ligand can be sufficiently exerted by (i) 
compensating for an amount of the receptor protein by administering the present receptor protein to the patient or by 
(ii) (a) administering a DNA encoding the present receptor protein to the patient to express the DNA, or (b) inserting 
a DNA encoding the present receptor protein into a subject cell to express the DNA, and transplanting the cell into the 
patient. That is, a DNA encoding the present receptor protein is useful as a safe and low toxic agent for preventing 
and/or treating diseases associated with the deficient function of the present receptor protein. 
[0149] The present receptor protein is recognized to have about 30% homology with MAS which is one kind of G 
protein coupled receptor proteins, at an amino acid sequence level. Since there is a report that a change in the central 
function such as exasperation of anxiety was recognized in a MAS gene-deficient mouse [J. B. C, 273 (No. 19), 
1 1 867-1 1 873 (1 998)], a MAS gene is thought to have some roles in expression of the central function. Therefore, the 
present receptor protein which is recognized to have homology with MAS is useful for preventing and/or treating dis- 
eases associated with dysfunction of the central function (for example, mental diseases comprising anxiety, schizo- 
phrenia, manic-depressive psychosis, dementia, mental retardation and dyskinesis). Since there is a report that high 
expression of a rat MAS gene is shown in a variety of peripheral organs immediately after birth and, after mature, high 
expression is shown in testis other than the central [FEBS Lett. 357:27-32 (1995)], the gene is thought to have an 
important role on acquisition of growth and function of cells and reproduction. Therefore, the present receptor protein 
which is recognized to have homology with MAS is useful for preventing and/or treating respiratory diseases, circulatory 
diseases, digestive tract, liver/ gallbladder/ pancreas diseases, and endocrine diseases. 

[0150] When the present receptor protein is used as the above preventing or treating agent, it can be formulated 
according to the conventional means. 

[0151] On the other hand, when a DNA encoding the present receptor protein (hereinafter abbreviated as present 
DNA in some cases) is used as the above preventing or treating agent, the present DNA can be implemented according 
to the conventional means, alone or after inserted into a suitable vector such as a retrovirus vector, an adenovirus 
vector, and an adenovirus vector-associated virus vector. The present DNA can be administered alone or together with 
an auxiliary agent for promoting uptake by a catheter such as a gene gun or a hydrogel. 

[0152] For example, (a) the present receptor protein or (b) a DNA encoding the receptor protein can be used orally 
as tablets which is coaled with a sugar-coating if necessary, capsules, elixirs, or microcapsules, or can be used 
parenterally in the form of an injection such as a sterile solution or a suspension with water or other pharmaceutically 
acceptable solution. For example, (a) the present receptor protein or (b) a DNA encoding the receptor protein can be 
prepared by blending with a physiologically acceptable carriers, flavors, excipients, vehicles, preservatives, stabilizers 
and binders into an unit dosage form required for the generally recognized preparation implementation. An amount of 
an effective ingredient in these preparations is such that a suitable volume in an indicated range can be obtained. 
[0153] The additives which can be admixed with the tablets, capsules etc. include, for example, binders such as 
gelatin, com starch, tragacanth, gum arabic : excipients such as crystalline cellulose, swelling agents such as corn 
starch, gelatin and alginic acid, lubricants such as magnesium stearate, sweeteners such as sucrose, lactose and 
saccharine, and flavors such as peppermint, akamono oil and cherry. When one capsule is in a unit form, liquid carriers 
such as fats and oils can be contained in th materials described above. The aseptic composition for injection can be 
formulated according to conventionai pharmaceutical manufacturing by dissolving or suspending the active material 
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and naturally occurring vegetable oils such as sesame oil and coconut oil in vehicles such as injection water. The 
aqueous solution for injection includes, for example, physiological saline or an isotonic solution containing glucose and 
other supplementary agents (e.g., D-sorbitol, D-mannitol f sodium chloride etc.), and may be used in combination with 
suitable solubilizer such as alcohols (e.g., ethanol etc.), polyalcohols (e.g., propylene glycol, polyethylene glycol etc.) 
and nonionic surfactants (e.g., Polysorbate 80™, HCO-50 etc.). The oily solution includes, for example, sesame oil, 
soybean oil etc., and may be used in combination with solubilizer such as benzyl benzoate ; benzyl alcohol etc. In 
addition, the above preventing or treating agent may be blended, for example, with the buffer (e.g., phosphate buffer, 
sodium acetate buffer etc.), soothing agents (e.g., benzalkonium chloride, procaine hydrochloride etc.), stabilizers (e. 
g., human serum albumin, polyethylene glycol etc.), preservatives (e.g., benzyl alcohol, phenol etc.), antioxidants etc. 
Usually, the prepared injection is introduced into suitable ampoules. 

[0154] Since the thus obtained preparation is safe and low toxic, it can be administered, for example, to a human 
being or a mammal (such as rat, rabbit, sheep, cow, cat, dog, and monkey). 

[0155] A dose of the present receptor protein is different depending upon an administration subject, a subject organ, 
symptom and a route of administration. When orally administered, the dose is generally about 0.1 mg to 100 mg, 
preferably about 1 .0 to 50 mg, more preferably about 1 .0 to 20 mg per day in an adult (60 kg). When parenterally 
administered, one time dose is different depending upon an administration subject, a subject organ, symptom and an 
administration method and, for example, in the form of an injection, it is around about 0.01 to 30 mg, preferably around 
about 0.1 to 20 mg, more preferably around about 0.1 to 1 0 mg per day by intravenous injection in an adult (60 kg): In 
the case of other animal, an amount calculated per 60 kg can be administered. 

[0156] A dose of the present DNA is different depending upon an administration subject, a subject organ, symptom 
and an administration method and, for example, in the case of oral administration, it is generally about 0.1 mg to 100 
mg, preferably about 1 ,0 to 50 mg, more preferably about 1 .0 to 20 mg per day in an adult (60 kg). When parenterally 
administered, one time dose is different depending upon an administration subject, a subject organ, symptom and an 
administration method and, for example, in the form of an injection, it is advantageous to administer around about 0.01 
to 30 mg, preferably around about 0.1 to 20 mg, more preferably around about 0.1 to 1 0 mg per day in an adult. In the 
case of other animals, an amount calculated per 60 kg can be administered. 

(3) Gene diagnostic agent 

[01 57] Since the present DNA can detect abnormality of a DNA or a mRNA encoding the present receptor or a partial 
peptide thereof (gene abnormality) in a human being or a mammal (such as rat, rabbit, sheep, pig, cow, cat, dog and 
monkey) by using as a probe, it is useful as a gene diagnostic agent for damage, mutation or expression reduction of 
the DNA or mRNA, or increase or excess expression of the DNA or mRNA. 

[01 58] The above gene diagnosis using the present DNA can be conducted, for example, by the per se known method 
of Northern hybridization or PCR-SSCP (Genomics, vol. 5, pp.874-879 (1 989), Proceeedings of the National Academy 
of Sciences of the United States of America, vol.86, pp. 2766-2770 (1989)). 

(4) A method for screening a compound which alters an amount of expression of the present receptor protein or a 
partial peptide thereof 

[01 59] The present DNA can be used for screening a compound which alters an amount of expression of the present 
receptor protein or a partial peptide thereof by using as a probe. 

[0160] That is, the present invention provides a method for screening a compound which alters an amount of ex- 
pression of the present receptor protein or a partial peptide thereof, by measuring an amount of a mRNA of the present 
receptor or a partial peptide thereof contained in (i) non-human mammal-derived (a) blood, (b) particular organ, and 
(c) tissue or cell isolated from an organ, or (ii) trahsformant. 

[01 61 ] Measurement of an amount of a mRNA of the present receptor protein or a partial peptide thereof is specifically 
conducted as follows. 

(i) A drug (for example, anti-dementia drug, btood pressure decreasing agent, anti-cancer agent and anti-obesity 
drug) or a physical stress (for example, inundation stress, electric stress, light and dark, low temperature) is given 
to a normal or disease model non-human mammal (for example, mouse, rat, rabbit, sheep, pig, cow, cat, dog and 
monkey, more particularly, dementia rat, obesity mouse, arterial sclerosis rabbit and cancer carrying mouse) and, 
after a predetermined period of time, blood or particular organs (for example, brain, liver and kidney), or a tissue 
or a cell isolated from organs is obtained. 

A mRNA of the present receptor protein or a partial peptide thereof contained in the resulting cell can be 
quantitated, for example, by extracting a mRNA from a cell and the like by a normal method and, for example, 
using a method such as TaqManPCR and can be also analyzed by conducting Northern biot by the per se known 
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means. 

(ii) A transformant expressing the present receptor protein or a partial peptide is prepared according to the afore- 
mentioned method, a mRN A of the present receptor protein or a partial peptide thereof contained in the transform- 
ant can be quantitated and analyzed similarly. 

[0162J Screening of a compound which alters an amount of expression of the present receptor protein or a partial 
peptide thereof can be conducted by 



(i) administering a test compound to a normal or a disease model non-human mammal, a constant period of time 
10 before (30 minutes to 24 hours before, preferably 30 minutes to 1 2 hours before, more preferably 1 hour to 6 hours 

before), or a constant period of time after (30 minutes to 3 days after, preferably 1 hour to 2 days after, more 
preferably 1 hour to 24 hours after) giving a drug or a physical stress, or at the same time with a drug or a physical 
stress, and quantitating and analyzing an amount of a mRNA of the present receptor protein or a partial peptide 
contained in a ceil after a constant period of time (30 minutes to 3 days, preferably 1 hour to 2 days, more preferably 
*5 1 hour to 24 hours) has passed, and by 

(ii) mixing a test compound into a medium upon culturing of a transformant according to the conventional method, 
and quantitating and analyzing an amount of a mRNA of the present receptor protein or a partial peptide thereof 
contained in the transformant after a constant period of time of culturing (after 1 day to 7 days, preferably after 1 
day to 3 days, more preferably after 2 days to 3 days). 

20 

[0163] A compound or a salt thereof obtained by using the present screening method is a compound having the 
activity which alters an amount of expression of the present receptor protein or a partial peptide thereof, more partic- 
ularly, (a) a compound which enhances the cell stimulating activity (for example, the activity promoting or inhibiting 
arachidonic acid release, acetylcholine release, intracellular Ca 2+ release, intracellular cAMP production, intracellular 

25 cGMP production, inositol phosphate production, cell membrane potential fluctuation, intracellular protein phosphor- 
ylation, c-fos activation, and reduction of pH) via a G protein coupled receptor by increasing an amount of expression 
of the present receptor protein or a partial peptide thereof, (b) a compound which-reduces the cell stimulating activity 
by decreasing an amount of expression of the present receptor protein or a partial peptide thereof. 
[0164] Examples of the compound include a peptide, a protein, a non-peptide compound, a synthetic compound and 

30 a fermentation product. Theses compounds may be a novel compound or the known compound. 

[0165] A compound which enhances the cell stimulating activity is useful as a safe and low toxic medicine for en- 
hancing the physiological activity of the present receptor protein and the like. 

[0166] A compound which reduces the cell stimulating activity is useful as a safe and low toxic medicine for decreasing 
the physiological activity of the present receptor protein and the like. 
35 [0167] When a compound or a salt thereof obtained by using the present screening method is used as a pharma- 
ceutical composition, the use can be implemented according to the conventional means. For example, the compound 
may be formulated into tablets, capsules, elixirs, microcapsules, sterile solution and suspension as in the aforemen- 
tioned medicine comprising the present receptor protein. 

[0168] Since the thus obtained preparations are safe and low toxic, they can be administered, for example, to a 
40 human being or a mammal (for example, rat, rabbit, sheep, pig, cow, cat, dog and monkey). 

[0169] A dose of the compound or a salt thereof is different depending upon an administration subject, a subject 
organ, symptom and an administration method and, when orally administered, the dose is generally about 0.1 to 100 
mg, preferably about 1 .0 to 50 mg, more preferably about 1 .0 to 20 mg per day in an adult (60 kg). When parenteraliy 
administered, one time dose is different depending upon an administration subject, a subject organ, symptom, and an 
administration method and it is usually advantageous administer at an amount of around about 0.01 to 30 mg, preferably 
around about 0.1 to 20 mg, more preferably around about 0.1 to 1 0 mg per day by intravenous injection in the form of 
an injection in an adult (60 kg). In the case of other animals, an amount calculated per 60 kg can be administered. 

(5) An agent for preventing and/or treating various diseases comprising a compound which alters an amount of 
so expression of the present receptor protein or a partial peptide thereof 

[0170] It is considered that the present receptor protein plays some important role in the living body such as central 
functions as described above. Therefore, a compound which alters an amount of expression of the present receptor 
protein or a partial peptide thereof can be used as an agent for preventing and/or treating diseases associated with 
55 the deficient functions of the present receptor protein. 

[0171] When the compound is used as an agent for preventing and/or treating diseases associated with the deficient 

functions of the present r ceptor protein, it can b formulated according to the conventional means. 

[01 72] For example, the compound can be used orally as tablets coat d with a sugar-coating if necessary, capsules, 
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(6) A method for quantifying a ligand for the present G protein coupled receptor protein 

(a) "Radioimmunoassay" ed. by Hiroshi Irie (Kodansha, published in 1974) 

5 ^ d '°' m H m f Unoassa y'' "^cond series" ed. by Hiroshi Irie (Kodansha, published in 1979) 

^^£^^r:t^ 3S a90n ' St ^ ant390niSt) ^ — ^ - - P-nt G 

SUCh Compound incfudes < a > a compound having the cell stimulating activity (for example the activitv 
promoting or mh.bit.ng arachidonic acid release, acetylcholine release, intracellular Ce^ JiL^^^ 

T^zizt^r p 7 duction ' inosito1 phosphate producti ° n ' memb - ssinst ^ 

fo r Z n IT t PhOS ^ 0,ylat,on ' c " fos actlvatl °". reduction of pH) via a G protein coupled receptor (so called agonist 

IVeZrlZ I Pr0te ' n) ' 3 C ° mP0Und haVin9 "° ° e " StimUlatin 9 activi * < socalled antagon st for he prese 
receptor proton), (c) a compound which enhances binding of a ligand with the present G protein coupled rececto 

the Z " 3 C ° mP T WhiCh redUC6S bindin9 ° f 3 H9and With the P resent G Pr otein coup^^r^rxS 
rOISOl That P h° Un " ' S Pref6rable ,0 SCre6n by ,hS af — tioned ligand determining method) ' ' 
[0180] That the present mvention provides a method for screening a compound or a salt thereof which alters 
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binding of a ligand with the present receptor protein or a partial peptide thereof or a salt thereof, which comprises 
comparing (i) the case where the present receptor protein or a partial peptide thereof or a salt thereof is contact d with 
a ligand. with (ii) the case where the present receptor protein or a partial peptide thereof or a salt thereof is contacted 
with a ligand and a test compound. 

[0181] The present screening method is characterized in that, for example, an amount of a ligand bound to the 
receptor protein and the like, and the cell stimulating activity in the case of (i) and (ii) are measured and compared. 
[0182] More particularly, the present invention provides: 

(a) a method for screening a compound or a salt thereof which alters binding of a ligand with the present receptor 
protein and the like, which comprises measuring and comparing an amount of a labeled ligand bound to the receptor 
protein and the like in the case where a labeled ligand is contacted with the present receptor protein and the like 
and the case where a labeled ligand and a test compound are contacted with the present receptor protein and the 
like, 

(b) a method for screening a compound or a salt thereof which alters binding of a ligand with the present receptor 
protein and the like, which comprises measuring and comparing an amount of a labeled ligand bound to a cell 
comprising the present receptor protein and the like or a membrane fraction of the cell in the case where a labeled 
ligand is contacted with the cell or the membrane fraction and the case where a labeled ligand and a test compound 
are contacted with the ceil or the membrane fraction, 

(c) a method for screening a compound or a salt thereof which alters binding of a ligand with the present receptor 
protein and the like, which comprises measuring and comparing an amount of a labeled ligand bound to a receptor 
protein and the like expressed on a cell membrane by culturing a transformant comprising the present DNA in the 
case where a labeled ligand is contacted with the receptor protein and the like and the case where a labeled ligand 
and a test compound are contacted with the receptor protein and the like, 

■ (d) a method for screening a compound or a salt thereof which alters binding of a ligand with the present receptor 
protein and the like, which comprises measuring and comparing the cell stimulating activity (for example, the 
activity promoting or inhibiting arachidonic acid release, acetylcholine release, intracellular Ca 2+ release, intrac- 
ellular cAMP production, intracellular cGMP production, inositol phosphate production, cell membrane potential 
fluctuation, intracellular protein phosphorylation, c-fos activation, and reduction of pH) via a receptor in the case 
where a compound which activates the present receptor protein and the like (for example, a ligand for the present 
receptor protein and the like) is contacted with a cell comprising the present receptor protein and the like and the 
case where a compound which activates the present receptor protein and the like and a test compound are con- 
tacted with a cell comprising the present receptor protein and the like, and 

(e) a method for screening a compound a salt thereof which alters binding of a ligand with the present receptor 
protein and the like, which comprises measuring and comparing the cell stimulating activity (for example, the 
activity promoting or inhibiting arachidonic acid release, acetylcholine release, intracellular Ca 2+ release, intrac- 
ellular cAMP production, intracellular cGMP production, inositol phosphate production, cell membrane potential 
fluctuation, intracellular protein phosphorylation, c-fos activation, and reduction of pH) via a receptor in the case 
where a compound which activates the present receptor protein and the like (for example, a ligand for the present 
receptor protein and the like) is contacted with the present receptor protein and the like expressed on a cell mem- 
brane by culturing a transformant comprising the present DNA and the case where a compound which activates 
the present receptor protein and the like and a test compound are contacted with the present receptor protein and 
the like expressed on a celt membrane by culturing a transformant comprising the present DNA. 

[0183] Before the present receptor protein and the like are obtained, when a G protein coupled receptor agonist or 
antagonist is screened, it was necessary to obtain first a candidate compound using a cell, a tissue or its cell membrane 
fraction comprising a G protein coupled receptor protein of a rat (primary screening) and, thereafter, to confirm whether 
the candidate compound actually inhibits binding of a human G protein coupled receptor protein with a ligand (sec- 
ondary screening). When a cell, a tissue or a cell membrane fraction is used as it is, since other receptor proteins are 
present in admixture therewith, it was difficult to actually screen an agonist or an antagonist for a receptor protein of 
interest.. . 

[0184] However, for example, the use of the present human-derived receptor protein eliminates the necessity of the 
primary screening and can effectively screen a compound which inhibits binding of a ligand with a G protein coupled 
receptor. Further, whether the screened compound is an agonist or an antagonist can be simply assessed. 
[0185] The present screening method will be specifically explained in detail. 

[01 86] First, although as the present receptor protein and the like used for the present screening method, any receptor 
proteins comprising the aforementioned present receptor protein and the like may be used, a cell membrane fraction 
of an organ of a mammal comprising the pr sent rec ptor protein and the like is suitable. However, since it is extremely 
difficult to obtain, in particular a human-derived organ, a human-derived receptor protein and the like expressed at a 
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large amount using a transformant are suitable for use in screening. 

[0187] For preparing the present receptor protein and the like, the aforementioned method is used but it is preferable 
to prepare by expression of the present DNA in a mammal cell or an insect cell. As a DNA fragment encoding a protein 
part of interest, a complementary DNA is used but is not necessarily limited to it. For example, a gene fragment for a 

5 synthetic DNA may be used. In order to introduce a DNA fragment encoding the present receptor protein into a host 
animal cell, and express it effectively, it is preferable to incorporate the DNA fragment downstream of a polyhedrin 
promoter of nuclear polyhedrosis virus (NPV) belonging to Baculovirus-for which a host is an insect, a SV40 derived 
promoter, a retrovirus promoter a metallothionein promoter, a human heat shock promoter, a cytomegalovirus promoter 
and a SRa promoter. Investigation of amount and quality of the expressed receptor can be carried out by the per se 

10 known method. It can be carried out, for example, by a method described in the reference [Nambi, P. et al. t J. Biol. 
Chem., vol. 267, pp. 19555-19559, 1992]. 

[0188] Therefore, in the present screening method, a material comprising the present receptor protein and the like 
may be a receptor protein and the like purified according to the per se known method, a cell comprising the receptor 
protein and the like may be used, or a membrane fraction of a cell comprising the present protein and the like may be 
15 used. 

[0189] In the present screening method, when a cell comprising the present receptor protein and the like is used, 
the cell may be fixed with glutaraldehyde or formalin. A fixing can be conducted according to the perse known method. 
[0190] A cell comprising the present receptor protein and the like refers to a host cell which has expressed the 
receptor protein and the like and, as the host cell, Escherichia coli, Bacillus subtilis, yeast, insect cell and animal cell 
20 are preferable. 

[0191] A cell membrane fraction refers to a fraction comprising a large amount of a cell membrane obtained by the 
per se known method after rupture of a cell. As a method for breaking a cell, there are a method of squeezing a cell 
with a Potter-Elvehjem type homogenizer, breakage with a Waring Blender or Polytron (manufactured by Kinematica), 
breakage by ultrasound, and breakage by jetting a cell through a thin nozzle while pressuring with a French press. For 

25 fractionating a cell membrane, a fractionating method by centrifugation force such as a fractionating centrifugation 
method and density gradient centrifugation method is mainly used. For example, a broken cell solution is centrif uged 
at a low speed (500 rpm-3000 rpm) for a shorter period of time (usually, about 1 minute to 1 0 minutes), the supernatant 
is centrif uged at a higher speed (15000 rpm-30000 rpm) usually for 30 minutes to 2 hours, and the resulting precipitate 
is used as a membrane fraction. An expressed receptor protein and membrane components such as celt-derived 

30 phospholipid and a membrane protein are contained at a large amount in the membrane fraction. 

[0192] An amount of a receptor protein in a cell comprising the receptor protein or a membrane fraction is preferably 
10 3 -10 8 molecules, suitably 10 5 -10" molecules per ceil. In addition, as an expressed amount is larger, ligand binding 
activity per a membrane fraction (specific activity) becomes higher, and not only high sensitive screening system can 
be constructed but also a large amount of samples can be measured at the same lot. 

35 [0193] In order to conduct the above methods (a) to (c) for screening a compound which alters binding of a ligand 
with the present receptor protein and the like, a suitable receptor protein fraction and a labeled ligand are necessary. 
[0194] As a receptor protein fraction, a natural receptor protein fraction or a recombinant receptor protein fraction 
having the equal activity thereto are desirable. Here, equal activity denotes equal ligand binding activity and signal 
information transmission action. 

40 [0195] As a labeled ligand, a labeled ligand and a labeled ligand analog compound are used. For example, a ligand 
labeled with [ 3 H], p 25 l], p 4 C] or pss] is used. 

[0196] More particularly, in order to conduct a method for screening a compound which alters binding of a ligand 
with the present receptor protein and the like, first, an authentic receptor protein is prepared by suspending a cell 
comprising the present receptor protein and the like or a membrane fraction of the cell in a buffer suitable for screening. 

45 Any buffers which do not inhibit binding of a ligand with a receptor protein may be used such as phosphate buffer and 
Tris-hydrochloric acid buffer of pH 4-10 (desirably pH 6-8). In addition, in order to decrease non-specific binding, sur- 
factants such as CHAPS, Tween-80™ (Kao-Atlas Company), digilonin, and deoxycholate may be added to a buffer. 
Further, in order to suppress degradation of a receptor and a ligand by a protease, a protease inhibiting agent such 
as PMSF, leupeptin, E-64 (manufactured by Peptide Laboratory) and pepstatin may be added. A ligand labeled with 

5Q a constant amount (5000 cpm-500000 cpm) is added to 0.01 ml to 10 ml of the receptor solution and 10' 4 M to 10' 10 
M of a test compound is present at the same time. In orderto know an amount of non-specific binding (NSB), a reaction 
tube to which a largely excessive amount of an unlabeled test compound has been added is also prepared. The reaction 
. is conducted at about 0 °C to 50 °C, preferably about 4 °C to 37 °C, for about 20 minutes to 24 hours, desirably about 
30 minutes to 3 hours. After the reaction, the reaction is filtered with a glass fiber filtering paper, washed with a suitable 

55 amount of the same buffer, and the radioactivity remaining in a glass fiber filtering paper is measured by a scintillation 
counter or a y-counter. A test compound having, for example, not greater than 50% of a specific binding amount (B- 
NSB) when a count (B 0 -NSB) obtained subtracting a non-specific binding amount (NSB) from a count (B 0 ) at no an- 
tagonizing substance is regarded as 100%, can be selected a candidate compound having the antagonism inhibiting 
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ability. 

[0197] In order to conduct the above methods (d)-(e) for screening a compound which alters binding of a ligand with 
the present protein and the like, for example, the cell stimulating activity (for example, the activity promoting or inhibiting 
arachidonic acid release, acetylcholine release, intracellular Ca 2+ release, intracellular cAMP production, intracellular 
cGMP production, inositol phosphate production, cell membrane potential fluctuation, intracellular protein phosphor- 
ylation, c-fos activation, and reduction of pH) via a receptor protein can be measured by the known method or using 
a commercially available measuring kit. 

[0198] More particularly, first, a cell comprising the present receptor protein and the like is cultured on a multiwellplate. 
Upon implementation of screening, a medium and a buffer are exchanged with a. fresh medium or a suitable buffer 
showing no toxicity to a cell in advance, a test compound is added to incubate for a constant period of time, a cell is 
extracted or the supernatant is recovered, and the produced product is quantitated according to respective methods. 
When the production of a substance as an index for the cell stimulating activity (for example, arachidonic acid) is difficult 
to be assayed due to a degrading enzyme contained in a cell, an assay may be conducted by adding an inhibitor for 
the degrading enzyme. In addition, regarding the activity such as cAMP production inhibition, it can be detected as 
production inhibiting action to a cell for which a fundamental producing amount of a cell has been increased by f roscolin. 
[01 99] In order to conduct screening by measuring the cell stimulating activity, a cell which has expressed a suitable 
receptor protein is necessary. As a cell which has expressed the present receptor protein, a cell strain having natural 
type present receptor protein and the like, and a cell which has expressed the aforementioned recombinant receptor 
protein and the like are desirable. 

[0200] As a test compound, for example, a peptide, a protein, a non-peptide compound, a synthetic compound, a 
fermentation product, a cell extract, a plant extract and an animal tissue extract are used and these compounds may 
be a novel compound or the known compound. 

[0201 ] A kit for screening a compound which alters binding of a ligand with the present receptor protein and the like, 
or a salt, contains a cell comprising the present receptor protein and the like, or a membrane fraction of a cell comprising 
the present receptor protein and the like. 

[0202] An example of the present kit for screening is as follows: 

1 . Screening reagent 

(a) Measuring buffer and washing buffer 

Hanks' Balanced Salt Solution (manufactured by Gibco) with 0.05% bovine serum albumin (manufactured 
by Sigma) added. 

The buffers may be sterile filtered with a filter of a pore size of 0.45 |im and stored at 4 °C, or may be 
prepared upon use. 

(b) Authentic G protein coupled receptor 

CHO cells which have expressed the present receptor protein are passaged in a 12-weII plate at 8x 1 o 5 / 
well and cultured at 37 °C and 5% Co 2 and 95% air for 2 days. 

(c) Labeled ligand 

Ligand labeled with commercially available [ 3 H], [ 125 l], [ 14 C] or [ 35 S]. The ligand in the state of an aqueous 
solution is stored at 4 °C or -20 °C, and diluted with a measuring buffer to 1 uJvl upon use. 

(d) Ligand standard solution 

A ligand is dissolved in PBS comprising 0.1% bovine serum albumin (manufactured by Sigma) to 1 mM 
and stored at -20 °C. 

2. A measuring method 

(a) CHO cells, expressing the present receptor protein, which were cultured on a 1 2-well tissue culturing plate, 
are washed with twice with 1 ml of a measuring buffer, and 490 uJ measuring buffer is added to each well. 

(b) 5 u.l of a 10* 3 to 10" 10 M test compound is added, and 5 u.! of a labeled ligand is added to react at room 
temperature for 1 hour. In order to know an amount of non-specific binding, 5 p.1 of a 10~ 3 M ligand is added 
in place of a test compound. 

(c) The reaction solution is removed, and washed three times with 1 ml of a washing buffer.. A labeled ligand 
bound to a cell is dissolved in 0.2N NaOH-1 % SDS, and mixed with 4 ml of a liquid scintillator A (manufactured 
by Wako Pure Chemical Industries, Ltd.). 

(d) The radioactivity is measured using a liquid scintillation counter (manufactured by Beckmann) and Percent 
Maximum Binding (PMB) is obtained according to the following equation. 
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PMB=[(B-NSB)/(B 0 -NSB)]X100 

PMB: Percent Maximum Binding 

B: Value when a test compound is added 

NSB: Non-specific Binding (an amount of non-specific binding) 

B 0 : Maximum binding amount 

[0203] A compound obtained by using the present screening or method or screening kit, or a salt thereof, is a com- 
pound which has the activity of altering binding of a ligand with the present receptor protein and the like and, specifically, 
(a) a compound having the cell stimulating activity (for example, the activity promoting or inhibiting arachidonic acid 
release, acetylcholine release, intracellular Ca 2+ release, intracellular cAMP production, intracellular cGMP production, 
inositol phosphate production, cell membrane potential fluctuation, intracellular protein phosphorylation, c-fos activa- 
tion, and reduction of pH) via a G protein coupled receptor (so called agonist for the present receptor protein), (b) a 
compound having no cell stimulating activity (so called antagonist for the present receptor protein), (c) a compound 
which enhances binding force of a ligand with the present G protein coupled receptor protein, or (d) a compound which 
decreases binding force of a ligand with the present G protein coupled receptor protein. 

[0204] Examples of the compound include a peptide, a protein, a non-peptide compound, a synthetic compound and 
a fermentation producL and these compounds may be a novel compound or the known compound. 
[0205] Since an agonist for the present receptor protein and the like has the same activity as the physiological activity 
harbored by a ligand f orthe present receptor protein and the like, it is useful as a safe and low toxic medicine depending 
upon the ligand activity. 

[0206] Since an antagonist for the present receptor protein and the like can suppress the physiological activity har- 
bored by a ligand for the present receptor protein and the like, it is useful as a safe and low toxic medicine for suppressing 
the ligand activity. 

[0207] A compound which enhances binding force of a ligand with the present G protein coupled receptor protein is 
useful as a safe and low toxic medicine for enhancing the physiological activity harbored by a ligand for the present 
receptor protein and the like. 

[0208] A compound which decreases binding force of a ligand with the present G protein coupled receptor protein 
is useful as a safe and low toxic medicine for decreasing the physiological activity harbored by a ligand for the present 
receptor protein and the like. 

[0209] When a compound obtained by using the present screening method or screening kit, a salt thereof is used 
as the aforementioned pharmaceutical composition, the use can be implemented according to the conventional means. 
For example, the compound can be formulated into tablets, capsules, elixirs, microcapsules, sterile solutions, and 
suspensions as in the aforementioned drug comprising the present receptor protein. - 

[0210] Since the thus obtained preparations are safe and low toxic, for example, they can be administered to a human 
being or a mammal (for example, rat, rabbit, sheep, pig, cow, cat, dog and monkey). 

[0211] A dose of the compound or a salt thereof is different depending upon an administration subject, a subject 
organ, symptom and an administration method and, when orally administered, the dose is generally about 0.1 to 1 00 
mg, preferably about 1 .0 to 50 mg, more preferably about 1 .0 to 20 mg per day, for example, in an adult (60 kg). When 
parenterally administered, onetime dose is different depending upon an administration subject, a subject organ, symp- 
tom and administration method and it is advantageous to administer the compound by intravenous injection at an 
amount of around about 0.01 to 30 mg, preferably around about 0.1 to 20 mg, more preferably around about 0.1 to 10 
mg in the form of an injection, for example, in an adult (60 kg). In the case of other animals, an amount calculated per 
60 kg can be administered. 

(8) An agent for preventing and/or treating various diseases comprising a compound which alters binding of the present 
G protein coupled receptor protein with a ligand (agonist and antagonist) 

[0212] The present receptor protein is considered to play some important role in the living body such as the central 
function as described above. Therefore, a compound which alters binding of the present receptor protein with the ligand 
(agonist and antagonist) can be used as an agent for preventing and/or treating diseases associatedwith the deficient 
function of the present receptor protein. 

[0213] When the compound is used as an agent for preventing and/or treating diseases associatedwith the deficient 
function of the present receptor protein, it can be formulated into preparations according to the conventional means. 
[021 4] For example, the compound can be used orally as tablets coated with a sugar-coating if necessary, capsules, 
elixirs and microcapsules, or parenterally used as an injection such as sterile solutions with water or other pharma- 
ceutical^ acceptable solution, or suspensions. For examples, the preparations may be produced by blending the com- 
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pound with the physiologically recognized known carriers, flavors, excipients, vehicles, antiseptics, stabilizers and 
binders in an unit dosage form required for generally recognized pharmacy. An amount of an ingredient in these prep- 
arations is such that a suitable volume in an indicated range can be obtained. 

[0215] The additives which can be admixed with the tablets, capsules etc. include, for example, binders such as 
gelatin, com starch, tragacanth, gum arabic. excipients such as crystalline cellulose, swelling agents such as corn 
starch, gelatin and alginic acid, lubricants such as magnesium stearate, sweeteners such as sucrose, lactose and 
saccharine, and flavors such as peppermint, akamono oil and cherry. When one capsule is in a unit form, liquid carriers 
such as fats and oils can be contained in the materials described above. The aseptic composition for injection can be 
formulated according to conventional pharmaceutical manufacturing by dissolving or suspending the active material 
and naturally occurring vegetable oils such as sesame oil and coconut oil in vehicles such as injection water. The 
aqueous solution for injection includes, for exampie, physiological saline or an isotonic solution containing glucose and 
other supplementary agents (e.g., D-sorbitol, D-mannitol, sodium chloride etc.), and may be used in combination with 
suitable solubilizer such as alcohols (e.g., ethanol etc.), polyalcohols (e.g., propylene glycol, polyethylene glycol etc.) 
and nonionic surfactants (e.g., Poiysorbate 80™, HCO-50 etc.). The oily solution includes, for example, sesame oil, 
soybean oil etc., and may be used in combination with solubilizer such as benzyl benzoate, benzyl alcohol etc. 
[0216] In addition, the above preventing or treating agent may be blended, for example, with the buffer (e.g., phos- 
phate buffer, sodium acetate buffer etc.), soothing agents (e.g., benzalkonium chloride, procaine hydrochloride etc.), 
stabilizers (e.g., human serum albumin, polyethylene glycol etc.), preservatives (e.g., benzyl alcohol, phenol etc.), 
antioxidants etc. Usually, the prepared injection is introduced into suitable ampoules. 

[021 7] Since the thus obtained preparations are safe and low toxic, for example, they can be administered to a h uman 
being or a mammal (for example, rat, rabbit, sheep, pig, cow, cat, dog and monkey). 

[0218] A dose of the compound or a salt thereof is different depending upon an administration subject, a subject 
organ, symptom and an administration method and, orally administered, the dose is generally about 0.1 to 100 mg, 
preferably about 1 .0 to 50 mg, more preferably about 1 .0 to 20 mg per day, for example, in an adult (60 kg). When the 
compound is administered parenterally, one time dose is different depending upon an administration subject, a subject 
organ, symptom and an administration method and, for example, it is advantageous to administer the compound by 
intravenous injection at an amount of around about 0.01 to 30 mg, preferably around aboutO.1 to 20 mg, more preferably 
around about 0.1 to 10 mg per day in the form of an injection, for example, in an adult (60 kg). In the case of oth r 
animals, an amount calculated per 60 kg can be administered. 

(9) Quantitation of the present receptor protein or a partial peptide thereof or a salt thereof 

[021 9] Since the present antibody can specifically recognize the present receptor protein and the like, it can be used 
for quantitating the present receptor protein and the like in a test solution, in particular, for quantitation by a sandwich 
immunoassay. That is, the present invention provides, for example, (i) a method for quantitating the present receptor 
protein and the like in a test solution, which comprises competitively reacting the present antibody with a test solution 
and labeled receptor protein and the like, and measuring a proportion of the labeled receptor protein and the like bound 
to the antibody, (ii) a method for quantitating the present receptor protein and the like in a test solution, which comprises 
reacting simultaneously or continuously a test solution with the present antibody insolubilized on a carrier and the 
labeled present antibody, and measuring the activity of a labeling agent on a insolubilized carrier. 
[0220] In the above (ii), it is preferable that one antibody is an antibody which recognizes a N-terminal of the present 
receptor protein and the like, and the other antibody is an antibody which reacts with a C-terminal of the present receptor 
protein and the like. 

[0221 ] By using a monoclonal antibody to the present receptor protein and the like (hereinafter referred to as present 
monoclonal antibody in some cases), measurement of the present receptor protein can be conducted and, additionally, 
detection with tissue staining can be conducted. For these objects, an antibody molecule itself may be used, or a F 
(ab')2 fraction, a Fab' fraction or a Fab fraction may be used. A method for measuring an antibody to the present 
receptor protein is not particularly limited but any measuring methods may be used as long as they are a method for 
measuring by detecting an amount of an antibody, an antigen or a antibody-antigen complex corresponding to an 
amount of an antigen in a test solution (for example, an amount of a receptor protein) by the chemical or physical 
means, and calculating this form a standard curve made using a standard solution comprising the known amount of 
an antigen. For example, nephrometry, a competition method, an immunometric method and a sandwich method are 
suitably used and, in respect of sensitivity and specificity, it is particularly preferable to use the sandwich method 
described later. 

[0222] As a labeling agent used in ameasuring method using a labeling substance, for example, a radioactive isotope, 
an enzyme, a fluorogenic substance and a chromogenic substance are used. As the radioactive isotope, for example, 
p25|] [131 1] ) pn] and [ 14 C] are used. As the above nzyme, enzymes which are safe and have the larger specific activity 
are preferable. For example, p-galactosidase, p-glucosidase, alkaline phosphatase, peroxidase and malic acid dehy- 
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drogenase are used. As the fluorogenic substance, for example, fluorescamine and fluorescein isothiocyanate are 
used. As the chromogenic substance, for example, luminol, luminol derivative, luciferin, and lucigenin are used. Further, 
biotin-avidin system may be used for binding an antibody or an antigen with a labeling agent. 
[0223] Upon ^solubilization of an antigen or an antibody, physical adsorption may be used. Alternatively, chemical 
5 binding usually used for insolubilizing or fixing proteins or enzymes may be used. As the carrier, for example, insoluble 
polysaccharides, such as agarose, dextran and cellulose, synthetic resins such as polystyrene, polyacrylamide and 
silicone, or glasses are used. 

[0224] In the sandwich method, an amount of the present receptor protein in a test solution can be quantitated by 
reacting a test solution with the insolubilized present monoclonal antibody (primary reaction), reacting with the labeled 

10 present monoclonal antibody (secondary reaction), and measuring the activity of a labeling agent on an insolubilized 
carrier. The primary reaction and the secondary reaction may be conducted in the reverse order, or simultaneously or 
at different times. A labeling agent and a method for ^solubilization may be according to those described above. 
[0225] In an immunoassay via sandwich method, an antibody used for a solid phase antibody or a labeling antibody 
is not necessarily one kind but a mixture of two or more kinds of antibodies may be used for the purpose of improving 

*5 the measuring sensitivity. 

[0226] In a method for measuring a receptor protein and the like by the present sandwich method, as the present 
monoclonal antibody used in the primary reaction and the secondary reaction, antibodies having different parts binding 
to the receptor protein and the like are preferably used. That is regarding antibodies used for the primary reaction and 
the secondary reaction, for example, when an antibody used for the secondary reaction recognizes a C-terminal of a 

20 receptor protein, as an antibody used in the primary reaction, an antibody which recognizes a part other than C-terminal, 
for example, a N-terminal is preferably used. 

[0227] The present monoclonal antibody can be used, for example, in a nephrometry, competition method, an irn- 
munometric method or nephrometry. In the competition method, after an antigen in the test solution and a labeled 
antigen are competitively reacted with an antibody, an unreacted labeled antigen (F) and a labeled antigen bound to 

25 an antibody (B) are separated (B-F separation), an amount of either of labeled B or F is measured to quantitate an 
amount of an antigen in a test solution. In the present reaction method, a solution method using a soluble antibody as 
an antibody, using polyethylene glycol in B/F separation and using a solid phased antibody as the primary antibody, 
and a solid method using a solid phased antibody as the primary antibody, or using a soluble antibody as the primary 
antibody and a solid phased antibody as the secondary antibody, are used. 

30 [0228] In the immunometric method, an antigen in a test solution and a solid phased antigen are competitively reacted 
with a constant amount of a labeled antibody and, thereafter, a solid phase and a solution phase are separated, or an 
antigen in a test solution and an excessive amount of a labeled antibody are reacted and a solid phased antigen is 
added thereto to bind an unreacted labeled antibody to a solid phase and, thereafter, a solid phase and a solution 
phase are separated. 

35 [0229] In addition, in nephrometry, an amount of an insoluble precipitate produced as a result of an antigen-antibody 
reaction in a gel or a solution, is measured. Even when an amount of an antigen in a test solution is small and only a 
small amount of a precipitate is obtained, the laser nephrometry utilizing laser scattering is suitably used. 
[0230] When these individual immunoassays are applied to the present invention, setting of the particular conditions 
and operations are not required. A system for measuring the present receptor protein or a salt thereof may be con- 

40 structed by adding the normal technical consideration of a person skilled in the art to the normal conditions and oper- 
ations in respective methods. For the details of these general technical means, one can see reviews and books [for 
example, see "Radioimmunoassay" ed. by Hiroshi Irie] (Kodansha, published by 1 974), "Radioimmunoassay, a second 
series" ed. by Hiroshi Irie (Kodansha, published in 1979), "Enzyme immunoassay" ed. by Eigi Ishikawa (Igakushoin, 
published in 1978), "Enzyme immunoassay" (2nd edition) ed. by Eigi Ishikawa (Igakushoin, published in 1982), "En- 

45 zyme immunoassay" (3rd edition) ed. by Eigi Ishikawa (Igakushoin, published in 1987), (Methods in ENZYMONOLO- 
GY) Vol.70 (Immunochemical Techniques (Part A)) , ibid. Vol. 73 (Immunochemical Techniques (Part B), ibid. Vol.74 
(Immunochemical Techniques (Part C), ibid. Vol.84 (Immunochemical Techniques (Pari D: Selected Immunoassays)), 
ibid. Vol.92 (Immunochemical Techniques (Part E: Monoclonal Antibodies and General Immunoassay Methods)), ibid. 
Vol. 121(lmmunochemical Techniques (Part I: Hybridoma Technology and Monoclonal Antibodies))(published by Ac- 

50 ademic Press)]. . * 

[0231] The present receptor protein or a salt thereof can be quantitated with better sensitivity by using the present 
antibody as described above. 

[0232] Further, various diseases associated with the deficient functions of the present receptor protein can be diag- 
nosed by quantitating the present receptor protein or a salt thereof in the living body by using the antibody. 
55 [0233] In addition, the present antibody can be used for specifically detecting the present receptor protein and the 
like present in a specimen such as body fluid and tissues. In addition, the present antibody can be used for preparing 
an antibody column used for purifying the present receptor protein and the like, detecting the present receptor protein 
and the like in each fraction upon purification, and analyzing.the behavior of the present receptor protein in a test cell. 
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(1 0) A method for screening a compound which alters an amount of the present receptor protein or a partial peptide 
thereof in a ceil membrane 

[0234] Since the present antibody can recognize the present receptor protein or a partial peptide thereof or a salt 
thereof, it can be used for screening a compound which alters an amount of the present receptor protein or a partial 
peptide thereof in a cell membrane. 

[0235] That is, the present invention provides for example: 

(i) a method for screening a compound which alters an amount of the present receptor protein or a salt thereof in 
a cell membrane, by rupturing tissues or cell isolated from (a) blood, (b) particular organ, or (c) tissues or an organ 
of a non-human mammal, isolating a cell membrane fraction, and quantitating the present receptor protein or a 
partial peptide thereof contained in a ceil membrane fraction, 

(it) a method for screening a compound which alters an amount of the present receptor protein or a partial peptide 
thereof in a celimembrane, by rupturing a transformant and the like expressing the present receptor protein or a 
partial peptide thereof, isolating a cell membrane fraction, and quantitating the present receptor protein or a partial 
peptide thereof contained in a cell membrane fraction, 

(iii) a method for screening a compound which alters an amount of the present receptor protein or a partial peptide 
thereof in a cell membrane, by preparing tissues or cells isolated from (a) blood, (b) particular organ, or (c) an 
organ of a non-human mammal into sections, and quantitating a degree of staining of a receptor protein on a c II 
superficial layer by an immunostaining method to confirm the protein on a cell membrane, 

(iv) a method for screening a compound which alters an amount of the present receptor protein or a partial peptide 
thereof, by preparing a transformant and the like expressing the present receptor protein or a partial peptide thereof 
into sections, and quantitating a degree of staining of the receptor protein on a cell superficial layer by an immu- 
nostaining method to confirm the preotein on a cell membrane. 

[0236] Quantitation of the present receptor protein or a partial peptide thereof contained in a cell membrane fraction 
is conducted as follows: 

(i) a drug (for example, anti-dementia drug, blood pressure decreasing drug, anti-cancer agent and anti-obesity 
drug) or a physical stress (for example, inundation stress/electric shock, light and dark, and low temperature) is 
given to a normal or disease model non-human mammal (for example. mouse ; rat, rabbit, sheep, pig, cow, cat, 
dog and monkey and, more particularly, dementia rat obesity mouse, arterial sclerosis rabbit and cancer carrying 
mouse) and, after a constant time has passed, isolated tissues or cells are obtained from blood, or particular organ 
(for example, brain, liver and kidney), or an organ. The resulting organs, tissues orcells are suspended in a suitable 
buffer (for example, Tris-hydrochloric acid buffer, phosphate buffer and Hepes buffer), organs, tissues and cell are 
ruptured, and subjected to procedures such as centrifugation, filtration and column fractionation using surfactants 
(for example, Triton X1 00™ and Tween 20™) to obtain a cell membrane fraction. 

A cell membrane fraction refers to a fraction which contains a large amount of a cell membrane obtained by 
the per se known method, after rupture of a cell. As a method for breaking a cell , there are a method for squeezing 
a cell with a Potter-Elvehgem type homogenizer, breakage with a Waring Blener and Poltron (manufactured by 
- Kinematica), breakage by ultrasound, and breakage by jetting a cell through a thin nozzle while pressuring with a 
French press. For fractionating a cell membrane, a fractionating method by centrifugal force such as a fractionating 
centrifugation separating method and a density gradient centrifugation separating method is mainly used. For 
example, the broken cell solution is centrifuged at a low speed (500 rpm to 3000 rpm) for a shorter period of time 
(usually, about 1 minute to 1 0 minutes), the supernatant is further centrifuged at a high speed (1 5000 rpm to 30000 
rpm) usually for 30 minutes to 2 hours, and the resulting precipitate is used as a membrane fraction. The expressed 
receptor protein and the like as well as phospholipid derived from a cell and a membrane component such as a 
membrane protein are contained at a large amount in the membrane fraction. 

The present receptor protein or a salt thereof contained in a cell membrane fraction can be quantitated, for 
example, by a sandwich immunoassay using the present antibody or a Western blot analysis. 

Such the sandwich immunoassay can be conducted as the aforementioned method, and Western blot can be 
conducted by the means known per sc. N 

(ii) a transformant expressing the present receptor protein or a partial peptide thereof is prepared according to the 
aforementioned method, and the present receptor protein or a partial peptide thereof contained in a cell membrane 
fraction can be quantitated. 

[0237] Screening of a compound which alters an amount of the present receptor protein or a partial peptide thereof 
in a cell membrane can be conducted by 
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(i) administering a test compound to a normal or a disease model non-human mammal a constant period of time 
before impartation of a drug or a physical stress (30 minutes before to 24 hours before, preferably 30 minutes 
before to 1 2 hours before, more preferably 1 hour before to 6 hours before), or a constant period of time after (30 
minutes after to 3 days after, preferably 1 hour after to 2 days after, more preferably 1 hour after to 24 hours after), 
or simultaneously with a drug or a physical stress and, after a constant period of time has passed after adminis- 
tration (30 minutes after to 3 days after, preferably 1 hour after to 2 days after, more preferably 1 hour after to 24 
hours after), quantitating an amount of the present receptor protein or a partial peptide thereof in a cell membrane, 
and can be conducted by 

(ii) mixing a test compound into a medium upon culturing of a transformant according to the conventional method 
and, after cultured for a constant period of time (1 day after to 7 days after, preferably 1 day after 3 cays after, 
more preferably 2 days after to 3 days after, quantitating an amount of the present receptor protein or a partial 
peptide thereof in a cell membrane. 

More particularly, confirmation of the present receptor protein or a partial peptide thereof contained in a cell 
membrane fraction can be conducted as follows: 

(iii) a drug (for example, anti-dementia drug, blood pressure decreasing drug, anti-cancer agent and anti-obesity 
drug) or a physical stress (for example, inundation stress, electric shock, light and dark and low temperature) is 
given to a normal or disease model non-human mammal (for example, mouse, rat, rabbit, sheep, pig, cow, cat, 
dog and monkey and, more particularly, dementia rat : obesity mouse, arterial sclerosis rabbit and cancer carrying 
mouse) and, after a constant period of time has passed, tissues or cells isolated from blood, or particular organ 
(for example, brain, liver and kidney), or an organ are obtained. The resulting organ, tissues or cells are prepared 
into tissue sections according to the conventional method, and immunostaining is conducted using the present 
antibody. An amount of the present receptor protein or a partial peptide thereof in acell membrane can be confirmed 
quantitatively or qualitatively by quantitating a degree of staining of the receptor protein on a cell superficial layer 
to confirm the protein on a cell membrane. 

(iv) confirmation can be also conducted by the similar means using a transformant expressing the present receptor 
protein or a partial peptide thereof. 

[0238] A compound obtained by the present screening method or a salt thereof is a compound which has the activity 
of altering an amount of the present receptor protein or a partial peptide thereof in a cell membrane and, more partic- 
ularly, (a) a compound which enhances the cell stimulating activity (for example, the activity promoting or inhibiting 
arachidonic acid release, acetylcholine release, intracellular Ca 2+ release, intracellular cAMP production, intracellular 
cGMP production, inositol phosphate production, cell membrane potential fluctuation, intracellular protein phosphor- 
ylation, c-fos activation, and reduction of pH) via a G protein coupled receptor by increasing an amount of the present 
receptor protein or a partial peptide thereof in a cell membrane, and (b) a compound which reduces the cell stimulating 
activity by decreasing an amount of the present receptor protein or a partial peptide.thereof in a cell membrane. - 
[0239] Examples of the compound include a peptide, a protein, a non-peptide compound, a synthetic compound and 
fermentation product and these compounds may be a novel compound or the known compound. 
[0240] A compound which enhances the cell stimulating activity is useful as a safe and low toxic medicine for en- 
hancing the physiological activity- of the present receptor protein. 

[0241] A compound which reduces the cell stimulating activity is useful as a safe and low toxic medicine for decreasing 
the physiological activity of the present receptor protein and the like. 

[0242] When a compound obtained by the screening method or a salt thereof is used as a pharmaceutical compo- 
sition, the use thereof can be implemented according to the conventional means. For example, it can be formulated 
into tablets, capsules, elixirs, microcapsules, sterile solutions or suspensions as in the aforementioned drug comprising 
the present receptor protein. 

[0243] Since the thus obtained preparations are safe and low toxic, for example, they can be administered to a human 
being or a mammal (for example, rat, rabbit, sheep, pig, cow, cat, dog and monkey). 

[0244] A dose of the compound or a salt thereof is different depending upon an administration subject, a subject 
organ, symptom and an administration method and, when orally administered, the dose is generally about 0.1 to 100 
mg, preferably about 1 .0 to 50 mg; more preferably about i .0 to 20 mg per day, for example, in an adult (60 kg). When 
parenterally administered, one time dose is different depending upon an administration subject, a subject organ, symp- 
tom and an administration method and. for example, it is advantageous to administer the compound by intravenous 
injection at an amount of around about 0.01 to 30 mg ; preferably around about 0.1 to 20 mg, more preferably around 
about 0.1 to 10 mg per day in the form of an injection, for example, in an adult (60 kg). In the case of other animals, 
an amount calculated per 60 kg can be administered. 
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(11) An agent for preventing and/or treating various diseases comprising a compound which alters an amount of the 
present receptor protein or a partial peptide thereof in a cell membrane 

[0245] The present receptor protein is considered to play some important role in the living body such as the central 
function as d scribed above. Therefore, a compound which alters an amount of the present receptor protein or a partial 
peptide thereof in a cell membrane can be used as an agent for preventing and/or treating diseases associated with 
the deficient functions of the present receptor protein. 

[0246] When the compound is used as an agent for preventing and/or treating diseases associated with the deficient 
functions of the present receptor protein, it can be formulated into preparations according to the conventional means. 
[0247] For example, the compound can be used orally as tablets coated with a sugar-coating if necessary, capsules, 
elixirs or microcapsules, or parenterally as injections such as sterile solutions with water or other pharmaceutically 
acceptable solutions and suspensions. For example, preparations may be produced by blending the compound to- 
gether with physiologically recognized known carriers, flavors, excipients, vehicles, antiseptics, stabilizers or binders 
in an unit dosage form required for the generally recognized pharmacy. An amount of an active ingredient in these 
preparations is such that a suitable volume in an indicated range can be obtained. 

[0248] The additives which can be admixed with the tablets, capsules etc. include, for example, binders such as 
gelatin, com starch, tragacanth, gum arabic, excipients such as crystalline cellulose, swelling agents such as corn 
starch, gelatin and alginic acid, lubricants such as magnesium stearate, sweeteners such as sucrose, lactose and 
saccharine, and flavors such as peppermint, akamono oil and cherry. When one capsule is in a unit form, liquid cam' rs 
such as fats and oils can be contained in the materials described above. The aseptic composition for injection can be 
formulated according to conventional pharmaceutical manufacturing by dissolving or suspending the active material 
and naturally occurring vegetable oils such as sesame oil and coconut oil in vehicles such as injection water. The 
aqueous solution for injection includes, for example : physiological saline or an isotonic solution containing glucose and 
other supplementary agents (e.g., D-sorbitol, D-mannitol, sodium chloride etc.), and may be used in combination with 
suitable solubilizer such as alcohols (e.g., ethanol etc.), polyalcohols (e.g., propylene glycol, polyethylene glycol etc.) 
and nonionic surfactants (e.g., Polysorbate 80™, HCO-50 etc.). The oily solution includes, for example, sesame oil, 
soybean oil etc., and may be used in combination with solubilizer such as benzyl benzoate, benzyl alcohol etc. 
[0249] Since the thus obtained preparations are safe and low toxic, for example, they can be administered to a human 
being or a mammal (for example, rat, rabbit, sheep, pig, cow, cat, dog and monkey). ' 
[0250] A dose of the compound or a salt thereof is different depending upon an administration subject, a subject 
organ, symptom and an administration method and, when orally administered, the dose is generally about 0.1 to 1 00 
mg, preferably about 1 .0 to 50 mg, more preferably about 1 .0 to 20 mg per day, for example, in an adult (60 kg).'When 
administered parenterally, one time dose is different depending upon an administration subject, a subject organ, symp- 
tom and an administration method and, for example, it is advantageous to administer the compound by intravenous 
injection at an amount of around about 0.01 to 30 mg, preferably around about 0.1 to 20 mg, more preferably around 
about 0.1 to 1 0 mg in the form of an injection, for example, in an adult (60 kg). In the case of other animals, an amount 
calculated per 60 can be administered. 

(12) Neutralization with an antibody to the present receptor protein, a partial peptide thereof or a salt thereof 

[0251 ] Neutralizing activity of an antibody to the present receptor protein or a partial peptide thereof or a salt thereof, 
relative to the receptor protein and the like means the activity of inactivating the signal transmission functions associated 
with the receptor protein. Therefore, when the antibody has the neutralizing activity, the signal transmission associated 
with the receptor protein, for example, the cell stimulating activity (for example, the activity promoting or inhibiting 
arachidonic acid release, acetylcholine release, intracellular Ca 2+ release, intracellular cAMP production, intracellular 
cGMP production, inositol phosphate production, cell membrane potential fluctuation, intracellular protein phosphor- 
ylation, c-fos activation, and reduction of pH) via Ihe receptor prolein can be inactivated. Therefore, the antibody can 
be used for preventing and/or treating diseases caused by excess expression of the receptor protein. 

(13) Production of a non-human animal having a DNA encoding the present G protein coupled receptor protein 

[0252] A transgenic non-human animal expressing the present receptor protein and the like can be produced using 
the present DNA. Examples of the non-human animal include a mammal (for example, rat, mouse, rabbit, sheep, pig, 
cow, cat, dog and monkey)(hereinafter, abbreviated as animal in some cases) and, in particular, a mouse and a rabbit 
are suitable. 

[0253] When the present DNA is transferred into a subject animal it is generally advantageous to use a gene the 
DNA as a gene construct bound to downstream of a promoter which can express can be expressed in an animal cell. 
For example, when the present DNA derived from a rabbit is transferred, a DNA transferred animal producing th 
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present receptor protein and the like at a large amount can be produced by micro-injecting a gene construct bound to 
downstream of various promoters which can express the present DN A derived from an animal having the high homology 
therewith in an animal celL into a rabbit fertilized egg. Although as this promoter, for example, ubiquitous expression 
promoters such as a virus-derived promoter and a metallothione in promoter can be used, preferably, the NGF gene 
promoter and the enolase gene promoter which are specifically expressed in a brain are used. 
[0254] Transference of the present DNA at a fertilized egg cell stage is maintained such that it is present in all germ 
cells and somatic cells in a subject animal. The fact that the present receptor protein and the like is present in germ 
cells of the produced animal after DNA transference means that all offsprings of the produced animal have the present 
receptor protein and the like in ail of their germ cells and somatic cells. Offsprings of this kind of animal which inheritate 
a gene have the present receptor protein and the like in alt their germ cells and somatic cells. 
[0255] The present DNA transferred animal can be rear-passaged under the normal rearing environment as the DNA 
harboring animal by confirming that a gene is stably retained by mating. 

[0256] Further, a homozygote animal harboring a transferred gene in both homologous chromosomes is obtained 
by mating a female and a male of an animal harboring a DNA of interest, and a female and a male of this animal can 
be mated to propagation-passage so that all offsprings have the DNA. 

[0257] Since an animal with the present DNA transferred highly expresses the present receptor protein and the like, 
it is useful as an animal for screening an agonist or an antagonist for the present receptor protein and the like. 
[0258] The present DNA transferred animal can be also used as a cell source for tissue culturing. For example, the 
present receptor protein and the like can be analyzed by analyzing directly a DNA or a RNA in tissues in the present 
DNA transferred mouse, or analyzing tissues in which the present receptor protein expressed by a gene is present. 
Cells of tissues having the present receptor protein and the like is cultured by the standard tissue culturing techniques 
and, by using them, the functions of cells from tissues which are generally difficult to culture such as a brain and 
peripheral tissues ban be studied. In addition, by using the cells, for example, selection of medicines which enhance 
the functions of various tissues is possible. In addition, when there is a highly expressing cell strain, the present receptor 
protein and the like can be isolated and purified therefrom. 

[0259] When bases and amino acids are indicated by abbreviations, they are based on abbreviations by IUPAC-IUB 
Commission on Biochemical Nomenclature or the conventional abbreviations in the art and examples thereof are shown 
below. In addition, when an optical isomer can be present regarding an amino acid, a L amino acid is indicated unless 
expressly indicated. 

DNA : deoxyribonucleic acid 

cDNA complementary deoxyribonucleic acid 





A: 


:adenine 




T: 


thymine 


35 


G: 


:guanine 




C: 


cytosine 




RNA: 


ribonucleic acid 




mRNA : 


messenger ribonucleic acid 




dATP : 


deoxyadenosine triphosphate 


40 


dTTP : 


deoxyathymidine triphosphate 




dGTP : 


deoxyguanosine triphosphate 




dCTP: 


deoxycytidine triphosphate 




ATP: 


adenosine triphosphate 




EDTA : 


ethylenediamine tetraacetic acid 


45 


SDS: 


sodium dodecylsulfate 




Gly : 


glycine 




Ala : 


alanine 




Val : 


valine 




Leu : 


leucine 


50 


lie:/ 


isoleucine 




Ser : 


serine 




Thr: 


threonine 




Cys : 


:cysteine 




Met : 


methionine 


55 


Glu : 


glutamic acid 




Asp : 


aspartic acid 




Lys : 


lysine 




Arg : 


arginine 
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10 



15 



His : histtdine 

Phe : phenylalanine 

Tyr : tyrosine 

Tip : tryptophan 

Pro : proline 

Asn : asparagine 

Gin : glutamine 

pGlu : pyroglutamic acid 

Me : methyl group 

Et : ethyl group . . 

Bu : butyl group 

Ph ; phenyl group 

TC : thyazolidine-4(R)-carboxyamide group 

[0260] In addition, substituents, protecting groups and reagents which are frequently used are described by the 
following symbols. 



20 



25 



30 



35 



40 



45 



50 



55 



Tos : p-toluenesulfonyl 

CHO : formyl 

Bzl : benzyl 

CI 2 Bzl : 2,6-dichlorobenzyl 

Bom : benzyioxymethyl 

2 : benzyioxycarbonyl 

CI-Z : 2-chlorobenzyloxycarbonyl 

Br-2: 2-bromobenzyloxycarbonyl 

Boc : t-butoxycarbonyl 

DNP : dinitrophenol 

Trt: trityl 

Bum : t-butoxymethyl 

Fmoc : N-9-fluorenylmethoxycarbonyl 

HOBt : 1 -hydroxybenztriazole 

HOOBt : 3,4-dihydro-3-hydroxy-4-oxo-1 ,2,3-benzotriazine 

HONB 1 -hydroxy-5-norbomene-2,3-dicarboxyimide 

DCC : N.N'-dicyclohexylcarbodiimide 

[0261] SEQ ID Nos. of Sequence Listing of the present specification indicate the following sequences: 

[SEQ ID No:1] shows an amino acid sequence of the present human-derived novel G protein coupled receptor 
protein hHI7T21 3. 

[SEQ ID No:2] shows an amino acid sequence of the present human-derived novel G protein coupled receptor 
protein hHI7T213V. 

[SEQ ID No:3] shows a base sequence of a cDNA encoding the present human-derived novel G protein coupled 

receptor protein hHI7T213 having an amino acid sequence represented by SEQ ID No:1 . 

[SEQ ID No:4] shows a base sequence of acDNA encoding the present human-derived novel G protein coupled 

receptor protein hHI7T213V having an amino acid sequence represented by SEQ ID No:2. 

[SEQ I D No:5] shows a base sequence of a primer 1 used for cloning a cDN A encoding the present human-derived 

novel G protein coupled recepLor protein hHI7T213. > 

[SEQ ID No:6] shows a base sequence of a primer 2 used for cloning a cDNA encoding the present human-derived 
novel G protein coupled receptor protein hHI7T213. 

[0262] A transformant Escherichia coli DH5a/pCRII-hHI7T213 obtained in Example 1 below has been deposited at 
National Institute of Bioscience and Human-Technology (NIBH), Agency of Industrial Science & Technology, Ministry 
of International Trade & Industry as an acc ssion number FERM BP-6484 since September 4, 1998, and at Institute 
for Fermentation, Osaka, Japan (IFO) as an accession number of IFO 16187 since June 19, 1998, 
[0263] The following Examples illustrate the present invention in more detail but do not limit the scope of the present 
invention. Genetic procedures using Escherichia coli were according to a method described in Molecular cloning. 
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Example 1 

Cloning of, and determination of a base sequence of a cDNA encoding a human-derived G protein coupled receptor 
protein 

5 

[0264] A PCR reaction was performed using a human hippocampus cDNA (Marathon-ready™ cDNA, CLONTECH) 
as a template and using 2 primers, primer 1 (SEQ ID No:5) and primer 2 (SEQ ID No:6). Regarding the composition 
of a reaction solution in the reaction, a 1/10 amount of the cDNA was used as a template, and a 1/50 amount of 
Advantage cDNA Polymerase Mix (CLONTECH), each 0.2 jiM of primer 1 (SEQ ID No:5),and primer 2 (SEQ ID No: 

10 6), 200 dNTPs, and a buffer affixed to an enzyme were added to a solution amount of 25 In the PCR reaction, 
(a) after 95 °C for 1 minute, (b) a cycle of 94 °C for 20 seconds and 72 °C for 2 minutes was repeated three times, (c) 
a cycle of 94 °C for 20 seconds and 68 °C for 2 minutes was repeated three times, (d) a cycle of 94 °C for 20 seconds, 
63.5 a C for 20 seconds and 68 °C for 2 minutes and 20 seconds was repeated 38 times and, (e) finally, an elongation 
reaction was performed at 68 °C for 7 minutes. The reaction product after the PCR reaction was subcloned into the 

*5 plasmid vector pCRII (Invitrogen) according to the formulation of the TA cloning kit (liivitrogen). This was introduced 
Escherichia coli DH5a, clones having the cDNA were selected on a LB agar medium comprising ampicillin, sequences 
of individual clones were analyzed and, as a result, 2 kinds of cDNA sequences (SEQ ID No:3 and SEQ ID No:4) 
encoding a novel G protein coupled receptor protein were obtained. Among amino acid sequences (SEQ ID No:1 and 
SEQ ID No:2) derived from these cDNAs, a novel G protein coupled receptor protein comprising an amino acid se- 

20 quence represented by SEQ ID No ; 1 was named as hHI7T213 ( and a novel G protein coupled receptor protein com- 
prising an amino acid sequence represented by SEQ ID No:2 was named as hHI7T213V. 

[0265] The plasmid pCRII-hHI7T2.13 in which a cDNA (SEQ ID No:3) encoding the present human hippocampus- 
derived G protein coupled receptor protein hHI7T213 had been subcloned, was introduced Escherichia coli DH5ct 
according to the per se known method to obtain a transformant: Escherichia coli DH5a/pCRII-hHI7T213. 

25 

Example 2 

Preparation of CHO cells expressing hHI7T213 

30 [0266] Afterthe transformant E. coil DH5o</pCRII-hHI7T213 prepared in Example 1 was cultured, a plasmid DNA of 
pCRII-hHI7T213 was prepared using a plasmid mid kit (Quiagen). A cDNA encoding the present G protein coupled 
receptor protein hHI7T21 3 was cloned into the plasmid vector PCDNA3.1/V5/His for protein expression from this plas- 
mid, to construct the plasmid pcDNA3.1-hHI7T213 for protein expression. After a large amount of plasmid DNA was 
prepared using a plasmid mid kit (Quiagen), the thus obtained plasmid was introduced CHO dhfr cells using the Cellfect 

35 Transfection Kit (Amersham Pharmacia Biotech) according to the attached protocol. That is, 10 mg of DNA was pre- 
pared into a coprecipitated suspension with calcium phosphate, which was added to a 1 0 cm laboratory dish on which 
5x1 0 5 or 1x10 s CHO dhfr cells had been seeded 24 hours before, cultured on the MEMa medium comprising 10% 
bovine fetal serum for 1 day and passaged, and cultured on the MEMa medium, which is a selection medium, comprising 
0.4 mg/ml G418 (Gibco BRL) and 10% dialyzed bovine fetal serum. By selection of a colony of a transformant cell 

40 (CHO/hHI7T213) growing in the selection medium, hHI7T213 expressing CHO cells were obtained. 

[0267] The total RNA was extracted from the selected hH!7T21 3 expressing CHO cells according to the conventional 
method, an amount of a mRNA of hHI7T21 3 was measured and a copy number was calculated by a TaqMan method. 
The results are shown in the following table. 

■45 Table 1 



50 



Clone No. 


Expression amount 
(copy/ng total RNA) 




First measurement 


Second measurement 


'8 


4780 


8145 




10916 


8956 


.12 


44105 


67482 




47085 


65845 


13 . 


16663 


20810 




18033 


20404 
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Industrial applicability 

[0268] The present G protein coupled receptor protein or a partial peptide thereof or a salt thereof and a polynucle- 
otide (for example, DNA, RNA and its derivative) encoding the receptor protein or a partial peptide thereof can be used 
5 for (a) determination of a ligand (agonist), (b) obtaining of an antibody and anti-serum, (c) construction of expression 
system for a recombinant receptor protein, (d) development of a receptor binding assay system and screening of a 
drug candidate compound using the same expression system, (e) implementation of drug design based on comparison 
with a structurally analogous ligand or receptor, (f) reagent for making a probe and a PCR primer in gene diagnosis, 
(g) production of a transgenic animal, or medicine such as a gene preventing or treating agent. 

10 

Claims 

1. AG protein coupled receptor protein which comprises an amino acid sequence identical or substantially identical 
*s to an amino acid sequence represented by SEQ ID No: 1 or a salt thereof. 

2. The G protein coupled receptor protein according to claim 1 , wherein the amino acid sequence substantially iden- 
tical to an amino acid sequence represented by SEQ ID No:1 is an amino acid sequence represented by SEQ ID 
No:2 or a salt thereof. 

20 

3. A partial peptide of the G protein coupled receptor protein according to claim 1 or a salt thereof. 

4. A polynucleotide which comprises a polynucleotide having a base sequence encoding the G protein coupled re- 
ceptor protein according to claim 1 . 

25 

5. The polynucleotide according to claim 4, which is a DNA. 

6. The polynucleotide according to claim 4, which has a base sequence represented by SEQ ID No:3 or SEQ ID. No:4. 
30 7. A recombinant vector which comprises the polynucleotide according to claim 4. 

8. A transformant transformed with the recombinant vector according to claim 7. 

9. A method for producing the G protein coupled receptor protein or a salt thereof, which comprises culturing a trans- 
35 formant according to claim 8 to produce the G protein coupled receptor protein according to claim 1 . 

10. An antibody to the G protein coupled receptor protein according to claim 1 or the partial peptide according to claim 
3 or a salt thereof. 

40 11. The antibody according to daim 1 0, which is a neutralizing antibody which inactivates signal transmission of the 
G protein coupled receptor protein according to claim 1 . 

12. A diagnostic agent which comprises the antibody according to claim 1 0. 

•*5 13. A ligand for the G protein coupled receptor protein according to claim 1 or a salt thereof, which is obtainable by 
using the G protein coupled receptor protein according to claim 1 or the partial peptide according to claim 3 or a 
salt thereof. 

14. A medicine which comprises the ligand for the G protein coupled receptor protein according to claim 13. 

50 

15. A method for determining a ligand for the G protein coupled receptor protein according to claim 1 or a salt thereof, 
which comprises using the G protein coupled receptor protein according to claim 1 or the partial peptide according 
to claim 3 or a salt th reof. 



55 



16. 



A method for screening a compound which alters binding of a iigand with the G protein coupled receptor protein 
according to claim t , or a salt thereof, which comprises using the G protein coupled receptor protein according to 
claim 1 or the partial peptide according to claim 3 or a salt thereof. 
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17. A kit for screening a compound which alters binding of a ligand with the G protein coupled receptor protein or a 
salt thereof according to claim 1 , or a salt thereof , which comprises the G protein coupled receptor protein according 
to claim 1 or the partial peptide according to claim 3 or a salt thereof. 

5 1 8. A compound which alters binding of a ligand with the G protein coupled receptor protein or a salt thereof according 
to claim 1 or a salt thereof, which is obtainable by using the method for screening according to claim 1 6 or the kit 
for screening according to claim 1 7. 

19. A medicine which comprises a compound which alters binding of a ligand with the G protein coupled receptor 
10 protein or a salt thereof according to claim 1 , or a salt thereof, which is obtainable by the method for screening 

according to claim 1 6 or the kit for screening according to claim 17. 

A polynucleotide which hybridizes with the polynucleotide according to claim 4 under the highly stringent conditions. 

A polynucleotide which comprises a base sequence complementary to the polynucleotide according to claim 4 or 
a part thereof. 

A method for quantitating a mRNAforthe G protein coupled receptor protein according to claim 1 , which comprises 
using the polynucleotide according to claim 4 or a part thereof. 

A method for quantitating the G protein coupled receptor protein according to claim 1 , which comprises using the 
antibody according to claim 1 0. 

A method for diagnosing diseases associated with the function of the G protein coupled receptor according to 
claim 1 , which comprises using the quantitating method according to claim 22 or claim 23. 

A method for screening a compound which alters an amount of the G protein coupled receptor according to claim 
1 to be expressed, or a salt thereof, which comprises using the method for quantitating according to claim 22. 

A method for screening a compound which alters an amount of the G protein coupled receptor protein according 
to claim 1 or a salt thereof in a cell membrane, which comprises using the method for quantitating according to 
claim 23. 

27. A compound which alters an amount of the G protein coupled receptor protein according to claim 1 or a salt thereof, 
35 which is obtainable by using the method for screening according to claim 25. 

28. A compound which alters an amount of the G protein coupled receptor protein according to claim 1 or a salt thereof 
in a cell membrane, which is obtainable by using the method for screening according to claim 26. 
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FIG. 1 
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FIG. 2 
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